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STRENGTH OF SHIPS. 


By W. M. BALFOUR. 


1, While the author was in Trieste surveying the “Conte di Savoia” during construction, his 
attention was focussed, not for the first time, on the subject of strength of ships, both from a practical and 
a theoretical point of view. In the early stages of the design the author was associated with the Builders’ 
structural designer Cay. Mohovich on the general and detailed arrangements of scantlings, and afterwards 
he had many discussions with Cay. Sabelli on the bending moment calculations made by the builders ; 
and two special calculations were undertaken at his request. These proved of great value to this paper 


r and are referred to later. 
In the initial stage, in the arrangement of scantlings it was necessary to assume a bending moment 
factor and a hypothetical stress value, as the maximum bending moment was not calculated until the 


detailed plans of the vessel were available. While it was possible to fix these quantities within certain 


limits a doubt arose in the author’s mind as to whether the usual empirical formula for maximum bending 
moment did take account of all the necessary factors. 


2. The problem is involved, because of the difficulty of assessing the implied forces acting ona ship 
} in a seaway, and, in consequence of the necessity of using comparative methods dependent on a standard 


bending moment calculation, on hypothetical stress values, and on an empirical formula for maximum 
bending moment factor. 


Bending moment factor = ee 

. I? Bd 

r neglecting block coeff. od 
or neglecting block coe air 


where L, B and d are length, breadth and draught respectively, 
A is displacement, 
M maximum bending moment. 
3. This empirical formula is geometric in form; the distribution of buoyancy is geometric; hence 
the distribution of weight under normal conditions is assumed to be geometric. 
Is this assumption reasonably correct in all cases ? 


Consider two series of ships, having length, breadth and form constant, the A series and the Z series. 
For the A series, depth is constant and draught varies. 


For the Z series, depth varies and the draught varies as the depth, the ratio of draught to 
depth being a constant. 


In practice, for vessels with constant length, breadth and form, having a small poop and forecastle 
only, and minimum freeboards, the ratio of draught to depth is approximately constant. This ratio is 
about 0°80 for short ships and about 0-70 for long ships. The Z series is representative therefore of the 
ordinary cargo ship with minimum freeboard where the freeboard deck is the strength deck, while the A 
series includes vessels with freeboards greater than the minimum. 


4. For the Z series, compare two ships Zy at a designed draught dy and Zx.) at a designed 
draught diy, where dy is greater than diy). As depth is a variable as well as draught, the distribution 
of the hull steel weight should be uniform in the two cases ; machinery weight should be slightly reduced 
with draught and bunkers in the arrival condition should be about the same. The dominant feature of 
the weight curve, however, is the cargo effect and this is reduced in the ratio of the depths, hence 
draughts. The weights for Zs.) are not more eccentrically placed than those for Zy. For the Z% series, 
the distribution of weight under normal conditions can be assumed to be geometric, and any variation in 
the maximum bending moment coefficient indicates abnormal loading or design conditions. 


—E 


Similarly for the A series of vessels, compare Ay with Ay.) Assume that they are express passenger 
liners and that the variation in designed draught is due to differences in service conditions, affecting speed 
and bunker capacity. ‘The depth is to be considered either uniform and constant throughout the length, 
or the profile is constant for the two vessels. Due to variation in draught, scantlings are reduced ; but 
this reduction is more at amidships than at the ends of the vessels ; the weight and distribution of wood, 
outfit, stores and cargo weight, consisting of passengers, their baggage, mails and express cargo can be 
assumed to be reasonably constant ; the machinery weight should be reduced and bunkers in the arrival 
condition should be practically the same. 


As regards distribution, the weight for A;y., is more eccentrically placed because the reduction is 
principally amidships. If special quality steel is used extertsively amidships and mild steel at the ends of 
the vessel, this eccentricity in the distribution of the hull steel weight is intensified. 


For the A series, the distribution of weight under normal conditions cannot be assumed to be 
geometric when applying the usual empirical formula for the maximum bending moment factor. Under 
normal conditions this factor is a variable. 


DEDUCTION FROM THE FOREGOING CONSIDERATIONS. 


5. It may be inferred from these general considerations that the difference in the maximum bending 
moment for vessels Ay and A(x.) is not the same as that for vessels Z, and Zx.1. 


Let (M,)y be the maximum bending moment for Ay 


(Madox ” ” ” Aci) 
(Mz)x ” ” ” Lx 
(M z)ox-1) ” ” ” Zux-1y 


Then (M,)y—(M,)ex-y is less than (Mz)y—(Mz)x-1) 


ORAUGHT. 
Fig. 1. 
For the Z series assume that the maximum bending moment varies as the draught, then for the A 
series, M, should vary as a function of draught. 


Assume that M, varies as (d + h), that is assume 
that M, = m,d+ec, 


where c, = ox in Fig. 1. 


— 
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VARIATION OF Maximum Benpinc Moment with DRAUGHT AND DEPTH WHEN 
LENGTH IS CONSTANT. 


6. When depth is constant and uniform throughout the length, and designed draught varies, the 
eccentricity in the distribution of the weight, already referred to, is considered to be some function of the 
depth of structure. It is, however, difficult from general considerations to follow all that is involved with 
variation in depth ; but the author’s impression is that for constant length and breadth, the locus of 
maximum bending moment on a base of draught varies with variation in depth. In other words “h” in 
the formula M oc (d + h) is considered to be a function of depth of structure. In Fig. 2 this idea is 
developed and illustrates what might be the effect of depth of structure on maximum bending moment. 


LENGTH CONSTANT. 


DEPTH CoNSTAN = 


" i 


es 
An 8n CN On EN. h ZN ORAUGHT 
Fig. 2. 

Titec nae Z, represents vessels with minimum freeboard having short non-structural erections, depth 

: : : Sir M 
varying and draught varying with depth. The locus as drawn has a small positive value for B at zero 
draught. 

ha they Bee Z, represents the A series of vessels, with depth constant = D, draught varying. 


Similarly loci for the “B”, “C”, “D” and “E” series are shown with depth D,, D,, etc., where 
D, >D,; D, >D; 
For the A series My o¢ (d + hy) where h, = OAy 
” B , Mpgeoc(d + hg) » bsp = OBy 
= ZL , Mzec(d+h, , h=OZ 
The . locus for the complete superstructure vessel would be represented by a line through A,, By, 
C,, D,, etc. In actual practice, when draught is reduced type changes, involving increased speed and 
M 
B 


depth, and the — value for constant length on a base of draught, taking into consideration change of 
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type, might be represented by Z;, C,, B;, A,, the types changing from the deep draught cargo ship to the 
complete superstructure vessel, then to the intermediate peapeniget and cargo liner and finally to the 
express passenger liner. This change in type would involve a change in depth of structure amidships 
from say jo = 12 to = = 9°5. It will be shown later that another factor is involved with the change 
of type. 

Varration OF Maximum Benpinc Moment with Uxper Warer Form. 


7. If an attempt be made to consider all the geometric variants which can affect the maximum bending 
moment, it is necessary to include variation in under water form. It has been demonstrated that if block 
coefficient is the only variable, and the cargo is assumed to be homogeneous in all cases, i.e., the density of 
the cargo is assumed to vary with hold capacity, the maximum bending moment varies practically directly 
with block coefficient. 

Variables do not vary however, one at a time ; and in the following general considerations it is only 
possible to indicate the nature of the problem when type of ship varies. 

For the Z series, if the under water form at ends is reduced, hold capacity is reduced and the load 
distribution is still geometric. For the A series, assuming that they are passenger liners, a reduction of 
the under water form towards the ends of the ship may increase the eccentricity of the load distribution. 
If the under water form amidships is reduced, it seems reasonable to assume that the maximum bending 
moment for both the cargo and passenger vessels will be reduced. 

8. If the maximum bending moment varies with block coefficient, and if the combined effect of draught 
depth and block coefficient could be shown in Fig. 2, the angle Ay Z, Z, would be reduced. The block 
coefficient of the complete superstructure vessel is usually less than that for the deep draught ship, hence 
the locus A, B; (,, etc., will approach to, and may fall on Z, Z, Zs, etc., the locus of the deep draught ship. 

9. It is considered that, when length is a constant, the ratio of draught to depth of structure amidships 
and the ratio of draught to depth of structure at the ends, taken in conjunction with one another, are 
important factors, probably more important than block coefficient in their effect on bending moment. 


Tue Basic ASSUMPTION WHEN DeprH IS A VARIABLE AND LENGTH ConsTANT. 
10. For all types it is assumed that 
M oc (d + h) 
where “h” is a function of depth, and this may or may not involve a term independent of depth. 
Let h « F(D) + C, 
For the Z series depth is a variable, and at zero draught depth is zero; hence “h” for this series 
equals C, the term independent of depth. Such a term should be small and may be neglected. 
For the Z series M, o (d + h,), but h, is small and may be neglected. 
M,«d 
a result, in agreement with the usual assumption for this type. 


Tue Basic ASSUMPTION WHEN LENGTH, BREADTH, DeprH AND DRAUGHT ARE VARIABLES. 


When length and breadth are variables 
Let Moc L?B 
an assumption which is generally accepted 
but M oe (d + h) 
“. Moe L?B (d + h) 
where, for constant length, “h” is a function of depth. 
Assume that ‘“h” varies with length, when length-depth ratio is constant. 
Then M=a lL? Bd +8 LB. 
where B varies with length-depth ratio, 
and where o varies with type of ship, and probably, varies with underwater form. 


Referring to Fig. 2; this formula is applicable to the loci where depth is constant in each case, i.e., 


LOtAwees aod A, A, and to By...... B, B,; but not to the loci where depth is a variable; i.e., not to Z, Z,...... dine 
2 
The ordinary empirical formula for maximum bending moment, ¢ = an applies to the locus 


ee Zy, where depth varies and draught varies with the depth. 


This ordinary formula is really a cross curve of the one suggested, when allowance is made for 
variation in the coefficient B. For example, Z, is a point on the locus Z, Z,...... Zy; but it is also a point 
on the locus Z, C, C, with constant depth D,. 


11. The tests, if the assumptions made in deducing this basic formula are reasonable, depend 
on bending moment calculations on three vessels, on the results of the application of the bending moment 


f : Soe 
ormula and in analysing Y values. 


APPLICATION TO - VALUES. 

12. The application of the formula to . values depends on the stress values assumed. The standard 
bending moment calculation approaches reality for vessels about 350 ft. to 400 ft. in length ; but for vessels 
of greater length, the standard conditions are too severe, and in consequence, the stress is hypothetical and 
is assumed to vary as some function of the length. When length is a constant, this hypothetical stress 
value will be a constant for all depths and draughts, provided the longitudinal material included in the 
moment of inertia calculation is equally effective in all cases. Is this qualification reasonable ? 


Tue EFFECTIVENESS OF THE LONGITUDINAL MATERIAL. 


13. From the point of view of the effectiveness of the longitudinal material, the topsides and strength 
deck of a cargo vessel with length-depth ratio 12°5 and minimum freeboard, having large hatchways, 
heavy sheerstrake, stringer plate and deck plating might be assessed at 100 per cent. Compare these 
members of the structure, with the topsides of a passenger liner with reduced draught having a length 
depth-to-strength-deck ratio of 9°5 and relatively small deck openings. The sheerstrake is much lighter 
and the deck plating, although more extensive is thinner, and further disposed from the web of the girder 
formed by the side plating. It is probable that the upper flanges of the girders for these two vessels are 
not equally effective ; but it is difficult to assess even comparative values of effectiveness. It is simpler 
to include all longitudinal continuous material in the moment of inertia calculation and make an allowance 
in stress values. 


It will be shown later that this allowance in certain cases has to be supplemented by an allowance 


= IE Src ae 
ins values for secondary factors and practical limits. 


HYPOTHETICAL STRESS VALUES. 


14. The hypothetical stress values vary with some function of the length due to the conditions 
assumed for the standard bending moment calculation, and also vary with draught and with depth, due 
to variation in the effectiveness of the Jongitudinal material included in the moment of inertia calculation. 
For large vessels, over the working range of draught, the reduction in stress with reduction in draught 
should be small; but this reduction will be multiplied when the locus of maximum bending moment and 
modulus of resistance are extrapolated to zero draught. Dealing with the hypothetical quantities at zero 
M 

draught, it appears simpler to assume that | at zero draught is a constant for varying length, rather than 
Y 

to assume that this value varies as some function of the length. On these assumptions, the basic formula 


. : : I 
for maximum bending moment can be applied to Y values. 
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CONDITIONS IN PRACTICE. 
15. Before applying the formula 
M=al?Bd+RBI'B 
to the analysis of longitudinal scantlings, it is advisable to consider the conditions assumed with those in 
practice. Depth of structure has been assumed to be uniform throughout the length ; but in practice 
this is not so. As a first approximation, vessels might be grouped into types. Passenger vessels with 
several tiers of superstructures might be grouped together at say an average length-depth ratio of 10-5, 


and vessels with relatively low height of superstructures grouped together at an average length-depth ratio 
of 12°5. 


I 
APPLICATION OF THE FORMULA BO ae VALUES. 


16. In Fig. 3, X, T, represents the 7 locus on a base of a for constant length and length-depth 
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: ; I : . 
ratio; X, T, represents the corresponding YB value, on the assumption that stress is constant for 
I 


constant length ; and X, T, the YB value, on the assumption that stress decreases with reduction in 


designed draught. 


Let T, represent a cargo vessel, one of the % series. 


The “f” values in the Convention freeboard tables are directly applicable to this vessel and OT, is 
a curve deducted from the “f” values. 


‘ 


When length isa variable O X, and Y T, vary as L’ on the assumption that M=aL?Bd +B L*B and 


d © L are @ of 
L and p 2 constant. 
ah OPT. I L d * 
The * alues can be expresse LOT Ss fee Shei py es. y . 
f” values can be expressed foc L'”; f YBa‘ but doe L; D and D being constant 
. I —- VY 267 
“oR Ved Be 


and if stress is constant for constant length O X, oc L?*. If, however, it is assumed that stress decreases 


with reduction of designed draught, and that i at zero is a constant, then O X, ec L* 
Y 
Hence a = md + c where c corresponds to the term independent of draught in the formula 


M 2 : 
ims L?d + BL‘ and is equal to q L’; and m can be evaluated by means of the Convention freeboard 
“fF” values. 


The Convention “*/” values have been deduced from, and are directly applicable to, cargo vessels, where 
depth varies and draught varies with the depth ; the ratio of draught to depth lying between ‘80 and °70. 
When using these tabulated values of “ /” for vessels up to 600 ft. in length and extrapolating for values 
greater than 600 ft. in length, it is considered that this governing factor of the ratio of draught to depth 
should be maintained. The standard draught for the application of the “(f” values is assumed to be -75D, 
where “1D” should be depth of structure. As, however, the depth of structure is not uniform throughout 
the length, average values have to be taken ; for vessels with several tiers of superstructures the standard 
draught for application with the “f” values is assumed to be it 
‘75L 
12°5 


and for vessels with relatively low 


height of superstructures 


BENDING MoMENT CALCULATION ON THREE SHIPS. 


17. The only unknown in the equation for ve is the coefficient “q” in the equation c = q L® 


In order to determine a value for this quantity, the maximum bending moments under the ordinary 
standard conditions, were calculated for three vessels “Q,” “R” and “S,” all with the same length, 
breadth and profile but varying designed draught. 


Vessel ““R” is the “Conte di Savoia”; for vessel “S” the designed draught was increased by over 
4 ft. compared with “R,” and for vessel “Q” it was reduced a like amount. For vessel “S” the 
conditions assumed were, that the vessel had much greater engine power and bunkering capacity than the 
parent ship “R,” and the converse was assumed for vessel “Q.”’ The position of the after turbine space 
was kept the same for all three cases, and the crown of the oil fuel tanks was taken to the lowest deck for 
“Q,” the second deck from below for “ R,” and the third deck from below for “8S.” For vessel “Q,” with 
reduced machinery space, the forward holes were increased; but this space was practically a buoyancy 
space and on that account the vessel was an impracticable proposition. Above the bulkhead deck the 
whole arrangement was kept the same for the three cases. The same set of lines was used throughout so 
that the coefficient of fineness varied slightly with draught. 


The weight curve for vessel ““R” was carefully calculated to agree with the actual ship, and for 
vessels “Q” and “S” it was deduced from that of the parent ship “R,” by making due allowance for 
the conditions assumed. 


On the conditions assumed for arrival, the bending moment for “‘Q” was greater than that for ““R,” 
because the standard wave height in relation to the arrival draught was excessive. The results for the 


departure condition are shown in Fig. 5 and the maximum bending moments are represented by sipvalues 
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on a base of draught, the point T being determined by extrapolation of the “/” values in the Convention 


freeboard tables for a draught equal to a 


“S,” the TH values should be such, that the calculated stress, on the standard wave crest for the departure 


It was considered that, for the three vessels 10." Rit and 


condition should lie between 7-5 and 8 tons per sq. in. thus allowing a reasonable fairing margin. This 
curve when extrapolated to zero has a term, substantial in amount, independent of draught. This test 
affords a proof that when length, breadth and profile are constant and designed draught varies 


Mee (d +h) 
the initial assemption made in this analysis. 


From this curve, a value for q for one particular case can also be evaluated 
c=q rs 


THE EVALUATION OF a AND 8. 


18. An approximate valuation of the coefficients a and B in the equation M=a L? Bd + g L'B, for 


large vessels, may be deduced indirectly from the formula for yp the following assumptions :-— 


: ; F 75 I é ; } 
(i) that for vessels with designed draught equal to te the hypothetical stress varies as L* 


and at 1,000 feet the stress is 10 tons per sq. in. for a section in way of deck openings. 
M 


(ii) that I at zero draught is constant for varying length and equals say 7 tons per sy. in. 
ay 


380, , 9 
then M = Jo; L? Bd + 79 LB 


where M is the maximum bending moment in the most severe condition of loading, whether at the 
designed draught or otherwise. 
d is in all cases the designed draught 
B is the moulded breadth in feet 
L is the length in fect, as defined in the Convention freeboard tables. 
The associated hypothetical stress can he determined from assumptions (i) and (ii). 


é : I 
The modulus of resistance is evaluated from YR=™ d+ec 


11 3 : 
where ¢ = q L3 = 708 18, and m can be evaluated from the ordinates for one point ; 


‘75L 


at the standard draught, d = ‘10°5 


YB 105 x 12° 
where the “f” values are tabulated in the Convention freeboard tables or extrapolated therefrom. In the 
I : a? +See 
« formula for YB the breadth is measured in inches, not feet, so that the units involved for 


I inch? x feet? 


: — = inch feet. 
YB feet x inch : 


9 


APPLICATION OF THE ForMuLA FoR Maxrmum Benpina Moment. 


19. In applying the formula to actual ships two difficulties arise ; the first because only one value 
for B has been determined, and the second on account of assessing depth of structure. 

The following suggestions are made as a tentative method of overcoming these difficulties. 

For depth of structure, let the depth be taken to the strength deck amidships, and at the ends of 
the vessel, then, for each tier of superstructure above the strength deck extending to the side of the ship, 
whether open at the ship’s side or not, let a conventional height of three feet be added. Where the 
superstructures are short and detached, this conventional height can be reduced. 


The coefficient B = 2 


10° 

where L = 95 
1 

i = 105 
L 

ee 155 
H, 


where II,, H,, and II, are the conventional depth of structure amidships, forward and aft respectively. 

As regards the second difficulty, when depth varies, and draught varies as the depth, as in the Z 
series, the maximum bending moment can be assumed to vary as the draught, hence a reasonable 
deduction is that B should vary practically directly with the depth of structure. 


Let B = m,; H, + ec, where c; is small, say 0°5. 
Tentative values for B are based on this formula. 


CONCENTRATION OF WEIGHTS. 


20. The formula M = a L? Bd + B L* B presumes that the distribution of weight is geometric, 
normal for the type, and as near perfection as can be attained. When comparing one type with another, 
it is necessary to make allowance for the variation or eccentricity of the weight distribution. This also 
applies to vessels of the same type, where special features in the design introduce marked concentration of 
weights ; especially if this concentration of weight is in the forward and after quarter length. 

Our colleague Mr. W. Thomson, in his paper before the Institution of Naval Architects in 1923, 
gives maximum bending moments under varying load conditions. The differences in bending moment 
are most marked. 

The increases in bending moment, due to concentration of cargo weight, are independent of designed 
draught; and it appears inadvisable that the coefficient a should be made to vary with ungeometric 
loading. 

Let M = maximum bending moment for the vessel with normal load distribution. 

Let M + 8 m = maximum bending moment with concentration of weight. 

Sm _ 
ieB- * 
ThnM+8m=al?Bd+BpL*B + yLiB. 

In this formula, “a” should vary as some function of the under water form; but in analysing maxi- 
mum bending moments for vessels of varying type and loading, it is simpler to keep the value of “a” 
constant and let the third term take account of variation in concentration of weight and in underwater 
form. 


In the appendix, data from various published sources, has been collected, and the following estimate 
of the values of the various coefficients is deduced therefrom. 


Let 
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Summary or Resunrs ror Maxorum Benpinc Moment. 


M = 75, [¢1/Bd +p 1B + 1B} fe. tons. 


21. Hogging condition :—The bending moments are presumed to have been calculated upon the 
assumption, that the vessel is placed upon the crest of a wave having a length equal to her own length 
(as defined in the Convention freeboard tables) and a height equal to 1-20th of the length. The ship is 
supposed to be nearing the port of arrival with bunkers nearly empty. The machinery is in all cases 
amidships. 

Sagging condition (for oi] tankers only) :—Machinery aft, bunkers nearly empty. 

Hogging and sagging condition :— 

L = length in feet, as defined in the Convention freeboard tables. 
B = moulded breadth in feet. 
d = Summer moulded draught in feet for which the scantlings are arranged. 

When the formula is applied to calculated bending moments, the departure draught, not the arrival 
draught, is to be used. 

a = 400 for all types. 

B depends on a conventional depth calculated as follows :—Take the depth to the strength deck 
amidships and at the ends of the vessel and for each tier of superstructure above the strength deck 
extending to the side of the ship, whether open at the ship’s side or not, a conventional height of 8 ft. is 
added. Where the superstructures are short and detached, this conventional height may be reduced. 


sab 9°5 10 | Li i ae Bal | 2 | 1295 13 | 13:5 
i | | | 
| | | | | 
B 9 86 | 82 vie ey | 72 6°9 67 et 65 
| | | | 
When and = are abnormal the above values may require to be-modified. 
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3 
H,; H, and H, are the conventional depth of structure amidships, forward and aft respectively. 
y = 0 for passenger vessels with machinery and bunkers amidships ; 
= minus 0°5 for passenger vessels where the oil fuel is concentrated amidships in wing tanks, 
double bottom tanks and cross bunker at the fore end of the engine space ; 
= 0°5 with midship bunkers and forward cross bunker ; 
= 8 for cargo-passenger vessels ; 
= 6°5 for cargo vessels ; 
= 0 for ore carriers with load well distributed amidships ; 
= 9 (sagging) for oil tankers fully loaded, all tanks full; 
= 4°5 (sagging) for oil tanker fully loaded with one midship or two alternative midship tanks empty ; 
= probably minus 3 for channel steamers. 

The values of “y” have been estimated from the limited data given in the appendix. It will be 
noted in Table I that the value of “y” for cargo-passenger vessels varies considerably, and in any new 
design the problem is to determine whether the “y” value is normal for the type or not. For a more 
detailed analysis it would be necessary to have the general arrangement plans for all cases, showing the 
spaces devoted to passengers and to cargo. 


FormMUuLA For Moputvus or RESISTANCE. 


22. The coefficient “y” in the empirical formula for maximum bending moment for cargo vessels is 
6°5, so that the standard of strength as laid down in the Convention freeboard tables in the form of “/” 
values is a reasonable basis for all types of normal form when allowance is made for the additional term 
independent of draught. 

As already pointed out, the application of the “/” values to types, other than cargo vessels, depends 
on the use of a suitable standard draught. 
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75 
For vessels with several tiers of superstructures, the standard draught selected is ao and for 


; : : midst 
vessels with relatively low height of superstructure — may be taken. 


20 
The formula for u is 
ds 
YB 
Lies 
where c = —, L* and 
10 


=md+e 


m can be evaluated by means of the Convention freeboard “/” at the standard draught. 


I 2 ; 3 : 
23. When the formula for <5 was tried against a few actual ships from 600 ft. to 200 ft. in length, 
YB of Pp g 


having length-depth ratios 10-5 to 9-5, associated with freeboards considerably greater than the minimum, 


the sy values were low. The assumptions made, were that the hypothetical stress values varied with 


designed draught and depth due to variation in the effectiveness of the longitudinal material. These 
conditions apply with greater force as length is reduced. 

Continental students have enumerated certain theories to calculate the effective moment of inertia, 
and G. H Hoffman, in his paper before the Institution of Naval Architects in 1928, developed these and 
applied them to H.M.S. Wolf. It is impossible, however, to apply these theories in a general way, and 
an alternative solution appears to be to calculate the moment of inertia in the manner prescribed in the 
Convention freeboard tables, and make due allowance for secondary factors and practical limits. 


SecoNDARY Facrors AND PracticaL Limits. 


24. When length, breadth and profile are constant, and designed draught varies, the scantlings 
amidships can be reduced in a certain ratio; but at the ends of the vessel the scantlings cannot be reduced 
in the same proportion as that amidships. With further reduction in designed draught, the reduction of 
scantlings amidships can be maintained; but at the ends the reduction becomes less and less until a limit 
is reached, when, with further reductions in the designed draught, scantlings at ends are not affected. 
The reduction amidships can be continued until the scantlings are uniform throughout the length. 
Theoretically, a limit may be reached before this stage is reached when the light draught is equal to the 


designed draught and the lower part of the locus of " on the base of designed draught is hypothetical. 


In dealing with the hypothetical conditions at zero draught, the scantlings at the ends of a vessel of 
limited draught, which, however, is within the range of practical designed draughts, should form a guide 
in determining the relationship between midship scantlings at zero draught. 

25. Scantlings at the ends were tabulated for actual vessels of limited draught about 600 ft. in 
length. These appeared to be on the heavy side and a selection was made by a process of trial and error. 
The final choice of midship scantlings at zero draught is therefore arbitrary, and for a vessel 600 ft. in 
length, is as follows :—bottom plating 44 in. ; side plating “42 in.; tank top plating in holds °38 in. ; 
plating abreast openings, on the strength deck °36 in.; 2nd deck 32 in.; 3rd deck -28 in.; decks 
below the 3rd deck °26 in. 

Neglecting, for the moment, the bending moment effect at zero draught, scantlings for the various 
members of the structure at zero draught should approach uniformity for constant length and varying depth. 

When length is a variable, scantlings should vary with length : for example, the empirical formula 
for thickness of side plating in the Load Line Committee’s report takes the form 


{i =U,L+ Ki 
where U, and K, are constants, the ratio of draught to depth being reasonably constant. 
At zero draught, i.e., when d = 0 


D 
eet eee 
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It is unlikely that K, will be zero ; but quantitatively it should be small and if, for a first approxima- 
tion, it is assumed to be zero, Short ships only should be affected 
See oc L 
For similar structures «Dxt 
«x Lx t 
oc I? 
In practice, over a range of length, when the length-depth ratio is constant, constant breadth-depth 
ratio is not maintained ; while for constant length and varying depth, tween deck heights do not vary 
directly as the depth. Therefore the assumption that ships are similar structures is onl y partly true. 


Let a = the ~ value at zero draught due to secondary factors and practical limits 
= approx. -P [3 
10° 


where p can be evaluated from the scantlings chosen for zero draught for the vessel 600 ft. in length. 


5 9:5 | 10 | 10%5 ne 115 12 125 | 18 13°5 
| | | 
| Gaetan | bas 
p 115 | 10°5 | Fie lt x: Poweid ol Bderh: FA he ge 69 | 6 
| 


where L is length, 
and D is depth to strength deck amidships. 


: ; I : : 
26. A first approximation to the Y value for vessels whose scantlings are influenced by secondary 
factors and practical limits can now be made. 


: mee I ‘ ‘ ; 
In Fig. 4, let X, T, be the locus of YB derived from the formula for maximum bending moment, 


ro} v 


Fig. 4. 


on the assumption that stress is constant for constant length and varying designed draught. 
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Let X, 7’, be the locus of ae assuming that, for constant length, stress varies with designed 
draught, i.e., X, T, is the locus derived from the equation ae =md+e. 
Let OA = PL? =a and (08.6). =3 oul e OX, c¢ L?™ (see para. 16) 


10° 


Assume that the locus of making a special allowance for secondary factors and practical limits, 


I 
YB’ 
passes through the point A, for the reasons already stated, and that X, T, is tangential to the locus at the 
point ‘I’, where Y T, is derived from the Convention freeboard tables of */”” values at a suitable standard 
draught. 

These two assumed conditions are not sufficient to define the curve; but any mathematical curve 
that fulfils these two conditions would suffice, because an allowance for secondary factors and practical 
limits can be but an average. For a close approximation, the limits of thickness of plating associated with 
length and frame spacing, as well as size of deck openings, would have to be defined. At the same time, 
average conditions can be applied and account can be taken of recognised facts, even if it is difficult to 
assign absolute values. 


: , ey I 
27. The Author chose the hyperbola as being a suitable curve for ART, in Fig. 4, the curve of YB 
making a special allowance for secondary factors and practical limits, while the asymptote is represented 
by the locus of yp making an allowance for variation in the effectiveness of the longitudinal material by 


varying the hypothetical stress with designed draught. Theoretically T, is at infinity, but in practice the 
difference in the ordinates of the hyperbola and its asymptote at the same standard draughts is small. 


STANDARD DRAUGHTS. 


28. When a special allowance for practical limits is involved, the standard draught depends on the 
depth to strength deck amidships and this has been assumed at °75D, where “ D” in this case is the depth 
to strength deck. Due to this, the mathematical relationship between hyperbola and asymptote is not 
maintained in all cases. If vessels were of uniform depth throughout the length this mathematical 
relationship would hold good. 

29. Where practical limits become of importance, the rate of reduction of hull weight with designed 
draught is retarded, and this will have an effect on the maximum bending moment. The character of 
the locus of M on a base of designed draught, for constant length, will therefore change. It has been 


B 


assumed to be a straight line, i.e., Bs al?d+BL' + yL'; but it may partake somewhat of the character 


B 
I : ae F - 

of the locus of YR’ allowing for secondary factors. This can hardly apply to very large ships; it may 

apply to vessels, say 500 ft. to 600 ft. in length, with high tier of superstructures and limited draught, 

and it can be expected to apply to short deep ships of limited draught. 


This point is not one of importance, when analysing scantlings on a basis of —. on designed 


YB 
draught; but it might be of importance when estimating maximum bending moments and arranging 
scantlings on a stress basis for vessels where secondary factors are of importance. In other words, the 
value of the coefficient 8 may be affected by secondary factors and practical limits. 
GENERAL APPLICATION OF “f” VALUES. 

30. The Convention ‘f” values were calculated primarily for cargo vessels having small poop and 

forecastle, the strength deck amidships being the freeboard deck. 
ll ; 
The calculated values of Y for complete superstructure vessels were plotted on the same basis and 


apparently were within the fairing margin so that one set of “f” values applies to both types. Hence it 
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has been assumed that the “f” values can be applied to all types and draughts. From this investigation 
the author is of opinion that, if “/” values are applied generally, they should vary with the ratio of 
draught to depth to strength deck. 

It is worthy of note that in the Load Line Committee’s report it is pointed out that ‘the standard 
strength . . . should not necessarily be applied to . . . vessels with draughts considerably less 
than the standard.” 


SUMMARY. 


values generally, the formule deduced in this paper are submitted as a 


” 


31. Instead of applying “f 
basis for analysing Y values for vessels from 200 ft. to 1000 ft. in length and for all designed draughts. 
The values for the coefficients are necessarily approximate; but they have been checked against a limited 
number of actual ships. It is, of course, impossible to expect close agreement in all cases as that would 
presume that some uniform system of designing scantlings was in force. The coefficients, while subject 
to adjustment as data becomes available, are considered to be of the right order for vessels of normal 
form, design and loading. : 

Where the effectiveness of longitudinal material included “4 the moment of inertia calculation can be 
assumed to vary, within narrow limits, with designed draught am =md+qL 

where q is dependent on the ship’s profile 


11 : " 
= io! for vessels with several tiers of superstructures 


9 $ é ‘ 
= say ip for vessels with relatively low height of superstructures. 
The slope m is evaluated from the ordinates of one point on the locus. 


75 L 
Ata standard draught d = = 
up, pes f pad fae 8 
Rib Saree Ae 
11 
th = le j ——_ 
where n 10°5 when q 10" 
Reterisy ty) 2 
” = 12 5 ” q bores 10° 


Where the effectiveness of the longitudinal material included in the moment of inertia calculation 
varies at a greater rate than allowed for in the above formula and also varies with depth to strength deck 
so that an allowance must be made for secondary factors and practical limits, an approximation to the 


7 required, can be deduced from the following 
pe L? c 
ane P L?— q 1) bf 
where p is Sa cacaic on the ratio of téapth to rie to strength deck 


L 
D 


‘i j 
| 
95 | 10 | 10° 1 pie 1d 12 | 12°%5 | 13 135 | 


i 
) 115 105 | 97 9-0 7 A es a 73 | 69 6D 
| 


q is as apne for formula (i). 


1d 


The yalue of b is evaluated from the ordinates of one point on the locus. 
ydi 
=< 
ths Efe ce VI 
YB > an, de: 
where n, = ratio of length to depth to strength deck amidships. When q L’ is equal to or greater than 


) cue : < oe orn 
. L’, the conditions stated above do not apply and the Y value is derived from formula (i). The allow- 


At a standard draught d = 


ance for secondary factors and practical limits is the difference in the ordinates of the two formul. 


For both formule L, I, Y and “/f” are as defined in the Convention freeboard tables ; but B is the 
moulded breadth in inches, not feet. 
ee - inch? x feet? 
.". = 18 measured in — : 
YB feet x inch 
Once the foregoing equations were formulated, it was possible to carry out the process of selection by 
trial and error referred to in paragraph 25. This work involved a considerable amount of detailed cal- 
culation, and an approximate moment of inertia calculation was evolved and is referred to in the 
appendix. 
In Fig. 6 curves (page 27), deduced from the equations, are shown for vessels 500 ft. in length. 


This paper would have been incomplete without the bending moment calculations on the three 
vessels referred to as “Q,” “R” and “8.” These calculations were undertaken to demonstrate the 
validity of the basic assumption that Mec (d +h), and to establish, for one particular case, a value for 


= inch x feet. 


the coefficient “q” in the formula ss =m d + iq L* 

The author feels deeply indebted to the officials of San Marco Shipyard, Trieste, who made the 
calculations and desires to thank the Managing Director, Comm. F. Cosutta, also Cay. Sabelli and 
Cay. Mohovich for their assistance. 


ak 
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@ ORDINATES CatcutaTEO AT 8 ToNs (/33.1m. STRESS, 
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TABLE 


te 


Maxum Benpinc Moment: M = t(« 1? Bd + BL3B + yl B) 


1 
eee L Estimated) | | FACTORS. 
NAME. tae a dy H, ams 4 BM. zi | 
- Breadth, H Dept. dft. d,| Block alculated aterm 4,L 
eee. | Degtiia) 9 a pein aHiCpste |e Bending BB fel Nie ee REMARKS. 
: Strength as dept. A, 4,/ Mid. H. Moment > yo te L? Ba, 
TYPE. Dk. assumed, wae a ft. tons. ¥ = ae Par 35M 
orarr. 4, A, H, Total. | M 
MAURETANIA. 760 665 36.—C« 4 400 | 681100 | 
“Shipbui ” i 88 _ 83°5 6 = 973000 756 292000 | 29-7 
ae ya oe 5 Ra 60°5 = sith 60 = Nil. kc Nil. 297 49°9 A 
Passenger, coal burning.| 
LUSITANI it ~ 30-5 alg 1020000 A patie) 
pote tate 875 =— { 325 60 = 2 ‘ 20 : 275 ~ Probabiy the standard conditions 
Luke, T.I.N.A., 1907. 60°37 — 1 36840 — — — 19 — 46 assumed for the sister vessels vary, | 2 
Passenger, coal burning. | 947500 ‘ta 
wo. e _ | = . _— 
AMERICAN SUPE 945 L.w.l. 88 Sel. dft.37°5) ‘A7 on | 10°35 | 2000000 on 400 | 1309000 a = ; ee 
LINRES, Peres Dele Se Design 365 |L=945| — eae ee ee A oe 28°60 | 50 See a ee Sees C 
Ferris, T.N.A.M.E. 1931.) 107° a oe i ef ig Nath fs ~t—45— seers 20800 
Passenger, oil burning. 82 w.length 913°75 1949100 <— L=p45—> B.M. as calculated 2080000. 
906 88 38 103 400 | 1247000 
LEVIATHAN 100 Ee, abe 63 mee 1905000 8°36 621700 : 2975 46-7 Cross coal bunker forward of 
(exVaterland}, 82 _ — — 05 37200 05 ae i or caine rial eee ae D 
Coal burning. 4 Tou5900 ‘oerster gives M =579255 metre x ton. 
Oil fuel burning. Ff 400 | Sage ers ot oes | 
‘ 38 62 2513595 3°36 99. No oil burkers amidships. | 
pane Nae Rate rs we Spl. S44 fate 36 Concentration of oil stowage E 
. 7 forward. 
Su en ~~ 678 6 33 6 [Ir 700) 301080 j 
BE aU ae af : = S bh “64 sa 550000 756 169600 Departure draught not given by 
persian ano SShip- 53°64 = “OT = 2 pe Foerster. Takenfrom“Ship- | F 
Coai burning. 7 560680 ba builder. 3! 
25 te] 26 ly 400 180600 
No. 15. TABLE L. 63 = 13700 56 ores 253000 788 71840 27-9 50 Assumed coal bunkers forward. 
Biles, Vol. I. 2 = 11950 = 05 4560 06 5. 43 ne Assumed two tiers above strength G@ 
Passenger, coai burning. 257000 m deck. 
No.8 TABLE L. 285 13 10 400 27220 | 
Biles, Vol. I. = 4271 “66 = 52100 82 13:3 246 373 Assumed no superstructures H 
Cargo and passenger, a 3820 SS 8 = 22°0 U above 28°5 depth. 
coal burning. (ee -: 
No. 10. TABLE L, 41 24 | 10°35 400 
Biles, Vol. I. = 10350 a | = 158300 3:32 9°5 27°90 40 Assumed one tier above strength J 
Cargo and passenger, = 9170 se 8 24°62 deck. 
coal burning. = 152320 
No.1. Tapue L. 461) 40° 26 1135 400 119900 ; ; 
vil, Volnd "| 99 | | tao | wo) | taba | 7B) | | go | 8, | go | “tekrduetobiockeoetielet | K 
Cargo and passenger, | 375 = 8240 8 eae 20°46 z eee cargo effect limited 
coal burning. : 202590 te z : 
No. 12. TABLE L. 485 43 23 113 400 150170 | 
Biles, Vol. I. 57 _ 16000 72 - 247000 762 49550 3 314 bes: Assumed one tier above strength L 
Cargo ana passenger, 40 — 14600 — 8 52020 7 238-67 4 ae: 
coal burning. 251740 = 
No. 13. TABLE L. 530 42 29 ¥2 126 400 192250 
Biles, Vol. 1. 59 x 18000 “70 sae 329000 6°86 60260 is 290°0 143 Assumed one tier above strength M 
Cargo and passenger, 39 == 17200 = 8 70270 | 87 27 4 deck. 
coa! burning. 322780 | 
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TABLE I—continued. 
Maxrmom Benpinc Moment: M = wala I?Bd + BL3B + yL3 B) 


a L Estimated) > | | FAcTors. 
a Beant} at be x : d,| Block m Cateutatea | a - sal ley : 
a Breadth. H t. dit. loc ‘aleula a term L 
COURGE OF.TMROR | Denno! He Por. | Cow. | © | “Bending B 8 Ae ee REMARKS. 
ALO Strength| as |dept. A,A,| Mid. | Ha Moment TE Rat a ort 
TYPE. a, | eel a, L Hahcores on i Bae) gh | 
orarr. A, A, H, Total. M 
No. 14. TABLE L, 530 48 29 il 400 | 211800 rea 
Biles, Vol. I. 65 = 20000 70 c= 433700 78 | 75480 af pare Assumed one tier above strength 
Cargo and passenger, 45 = 18900 an 8 77320 151 331 349 deck, N 
coal burning. 364600 
IVERNIA aed se me 72 pri 481000 ra 108000 a 
‘ 64" net pa 72 aot 4 : “ 
“Shipbuilder,” special ow a, zz ras 8 100700 8 20" di 41-3 | Assumed two — above strength p 
Mauretania number. galedo : 
481640 
340 29 19 1175 400 43920 We ah 2W.B.| 
50 on . a | — 74000 735 | 14440 i ls ait Gi wie 
Robb, T.LN.A., 1918, 2g pa ae —_ 8 15720 8 mee 42°4 and t. 10 stores, Q 
Cargo and passenger, 74080 Superstructures neglected. 
# |= |= |e| =| = |a |e Bi 
Thomson, T.I.N.A., 1923, sii iz 8: 5 A: : 37:0 3 H, = D + 1, ie, one foot allowed 
Cargo ship with homo- 33 ng = aye 65 _ 29320 65 35°1 45°1 ‘for partial superstructures. R 
geneous cargo, 165850 ae 
430 34 25 12°65 400 104930 As for “R.” 
‘Thomson, T.I.N.A., 1923, 56°75 = a4 "82 — 130000 6°84 31600 | Minus 47°3 576 The value of Y depends oa the dis- Ss 
Cargo ship with ore well 33 al = 4 a 0 te, 14 44°8 tribution of ore and on the percentage 
_distributed amidships. : 136530 length of mehy. sp. compared with{L. 
400 | 3176 2437 x i | wae ben | teen As for “R.” fal 
Champness, T.I.N.A.. 53 = = ‘ rr < re eed ‘ 37-0 = 
1922. Cargo ship with} (3075 | — - = 65 | 22040 | 645 | b49 | 462 Seem rene ok Soeneacerres carga, |. 
homogeneous cargo, 88°25 127970 i . i 
8. BODEN, 385 34°06 23°5 113 400 74500 Shelter deck vessel, 
Alf. Palmquist, LN.A.,|  63°5 = - (76): | = 115700 762 | 23300 58 35 [46] Abstract “Shipbuilder,” 1921. U 
Stockholm. Cargoship, { 26°06 = a = 65 | _19900 = — | Load A 10500. Block coefficient -76 
bulk cargo, 1/50. | 13406 117700 assumed and “d” deduced. 
a 0 = 
As for “U." Ditto. | Ditto, Ditto, 76] | Ditto. 121000 762 ¥ “oy” 
a partes Steam ce) bh 76 ily cas) See alt ‘vane “es. iv 
gine, 
Ore site. Pilato Ditto. Ditto. Ditto, te 95170 ine Minus | 43 [57] As for “U" but load A 10660. i 
and reduced length of a 09 — _ Load ae ree RONG w 
machinery space, 3 c 
450 36 125 400 127200 The following particulars are | 
Ormiston, Staff o pa Pa, 3 a 195500 a ane 64 34 47 for three cases. x 
Association, 1924, F Pigs 105800 > —  |No.of hold) _X ae 
iced a: ¥ Tv |  800T. a 
‘ B 125 | Arrival hoge.| 400 7 aed el ag 
Ditto. Ditto. Ditto. _ 73 Load 69 344 37 51 3 770 1110 1100 y 
: oe — | (depart. sagg.| — _ — in bridge; 740 | 1000 | 1000 
- 153000] abreast MS a ad 1309 
28 125 | Arrival hogg.| 400 4 2 2 Pes 
Ditto, Ditto. — ats 8500 4 ? 5 aft 1480 1100 600 
Ditto, — ~ ii a pe. Meal) Me | | 818 | oad a 114780 | 14780 | 14780 | 2 
190000) Assumed long bridge H, = D +1. 
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TABLE 2. 


Table of “f” values for a section through deck openings where “f” is as defined in the 
Convention Freeboard ‘Tables. 


L if | L hi L if 
= _—— = =) = 
100 1°80 I 420 178 hs) 720 | 30°10 
120 2-00 440 13°10 | 740 31°50 
140 2°35 i 460 14°15 760 32°90 
160 2°70 480 TH15 780 84°30 
180 8°15 500 16°25 800 | 35°80 
200 3°60 520 17°35 820 37°30 
220 4°20 540 18°45 840 38°80 
240 4°80 | 560 19°60 860 40°40 
260 545 580 20°80 880 42°00 
280 6°20 | 600 22°00 900 43°60 
300 6°95 Extrapolated 920 45°20 
320 vaya) | 620 | 23°30 940 46°90 
340 8°55 | 640 24°65 960 48°60 
360 9°40 | 660 26°00 980 50°30 
380 10°30 680 27°35 1000 52°00 
400 11°20 | 700 28°70 | 
TABLE 3. 
Hypothetical stress p = L# and for L = 1,000 ft. p = 10 tons per sq. in. 
| L | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 
| 
| A Ee 
| p | 58 | 6-7 | 7-4 | 79 | 8-4 | 8:9 | 9°3 | 9°7 | 10 


APPENDIX A. 


Extract from Mr. W. Thomson’s Paper “ Effect of Variation in Loading on Longitudinal Structural 
Stresses in Ships.” 

Trans. Institution of Naval Architects, 1928, Vol. LXV. Cargo ship, 430 ft. x 56°75 ft. x 38 ft., 
draught 25 ft. Machinery amidships, homogeneous cargo. Maximum bending moment hogging 
166,000 ft. tons. To give this value a = 400; B = 6°84; y=6'5, As an an ore carrier, with load well 
distributed amidships and machinery amidships. Maximum bending moment hogging 130,000 ft. tons. 
This illustrates the effect of loading conditions: « = 400; B = 6°84; y=minus 14. Loading 
conditions affect y by 8 units. (In the case of the “Leviathan” the difference in loading conditions 
increased y by 8 units.) 


Om TANKERS. 


Dimensions as above; draught 26 ft.; machinery aft. Maximum bending moment sagging fully 
loaded, all tanks full, 180,000 ft. tons. a= 400; B=67; y=9. Vessel fully loaded, with one 
midship tank empty, maximum bending moment sagging 160,000 ft. tons. This reduction is equal to a 
reduction of y by 4°4 units. 

With one end tank empty, maximum bending moment, sagging 200,000 equal to an increase of y by 
4-4 units. Vessel fully loaded, with one tank empty, the variation in y between good and bad loading is 
8°8 units. 
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“ MAURETANIA.” 


Particulars from the special number of the “ Shipbuilder”’:—Dimensions, 760 ft. x 88 ft..x 60D ft. 
Maximum bending moment under standard conditions for arrival at a departure draught of 33 ft. Gin. is 
973,000 ft. tons (as a coal burner). The bunkers are well distributed amidships and the general arrange- 
ment plan shows that the load distribution should be good. The depth of structure in relation to the 
length, compared with the post war liner is low and a feature peculiar to her is that the strength deck 
forward is one tier higher than at amidships, 


Amidships & = 14-4 
ick 
Forward it = about 10 
Aft - = about 11 


3 
The maximum bending moment has been calculated for a departure draught of 33 ft. 6 in., while the 
designed draught is 36 ft. In using 33 ft. 6 ins. in the formula a small margin should be allowed for the 
excess hull weight which most probably increases the eccentricity of the load distribution at ends and 
a further allowance for the excess height forward compared with that amidships. 


a = 400 
Bev beat L and L were normal 
H, H, : 
oe 
M estimated by formula 973,150 ft. tons 
Actual 973,000 ft. tons. 


If allowance be made for the items mentioned above, then “ y” should have a small negative value due 
probably to the bunkers being well distributed amidships and to the block coefficient being less than the 
normal. 

The bending moment for the “ Lusitania” at a draught cf 32 ft. 6 ins. (assumed to be the departure 
draught) is 1,020,000 ft. tons and y = 1°9. It is unlikely this difference is caused by any marked 
variation in the general arrangement of weight distribution and illustrates the difficulty in establishing a 
standard hogging condition. 


“ LEVIATHAN,” (ex “ VATERLAND.”) 


Particulars from Carl E. Petersen in his contribution to the discussion on J. Lyall Wilson’s Paper 
“s,s. ‘ Leviathan,’ damage repairs and strength analysis,” in the transactions of the Society of Naval 
Architects and Marine Engineers, Vol. 38, 1930. Further particulars taken from Dr. Ing. E. Foerster’s 
text book. As originally designed as a coal burning ship, draught 38 ft., maximum bending moment 
1,905,000 ft. tons as a coal burner. 

Vessel reconditioned in 1923 and converted to oil burning with concentration of oil stowage forward. 
Maximum bending moment at a departure draught of 38 ft. 6} ins. is 2,513,595 ft. tons. Vessel 
operated at a draught of 40 ft. From particulars in the paper and in the discussion, failure was due to :— 

i. Concentration of oil fuel stowage forward causing an increase in B.M. 
ii. Increased speed and increased draught compared with those for which the vessel was 
originally built. 

iii. Concentration of stresses due to discontinuities in the main upper structure caused by 

divided uptakes and expansion joints practically in line. 

Dimensions: 906 ft. x 100 ft. x 82 ft. 
Amidships pee 10°3 
H, 
Horearat La 
orward 

6 2 


assumed 10 


Aft = assumed 10. 


a 


The discussion of the above Paper reveals the fact, that as originally designed, coal bunkers were 
fitted amidships and a reserve bunker forward, causing a concentration of loading. 

For original design, Coefficients a = 400; B = 8°36; y = 0°5. The estimated value with these 
coefficients is within 1,000 ft. tons of the actual value. 

After reconditioning in 1923, it appears that the wing bunkers were eliminated, and the oil bunkers 
concentrated forward. Allowing for the increased draught, the coefficients required to give the calculated 
maximum bending moment are a = 400; B = 8°36; y = 84. This case is of little use in testing 
any emperical formula for maximum bending moment, under perfect distribution of weights; but it is of 
great importance in demonstrating the severity of concentrated loads towards the ends, in vessels which 
normally are assumed to be in a different category from cargo vessels or cargo-passenger vessels. It is 
significant that the values of the coefficients a, B and y for cargo-passenger vessels would apply in this 
case with one important qualification. In the case of the “Leviathan” the departure hogging condition 
was worse than that of the arrival condition. 


APPENDIX B. 
Benpina Moments ror VaryING Typrs. 
CHANNEL STEAMERS. 


The application of the formula to channel steamers shows that the block coefficient is one of the 
factors to be considered. The formula was primarily intended to apply to large passenger vessels, and 
“y” is zero; but channel steamers are closely allied to Jarge passenger vessels. 

The differences are as follow :— 

1. The underwater form for channel steamers is finer both amidships and at the ends than 
that for the normal passenger steamer. 


2. Bunker capacity in channel steamers is less so that the distribution of weight is probably 
better than that of passenger liners. 
(3) Channel steamers have, relatively, a smaller depth of structure than passenger liners. 
All these conditions favour the channel steameis and a good case can be made for assigning special 


scantlings for this class. The maximum bending moment is small, and is unlikely, at any time, to be 
increased due to bad loading. 


Carco VESSELS. 


For yessels with geometric freeboards with short detached superstructures, when depth is the only 
variable, draught varies practically directly with the depth. Hold capacity varies with the depth, hence the 
distribution of cargo load can be assumed to be geometric and similar for the same slowage rate of cargo. 

Mr. E. L. Champness in his Paper before the Institution of Naval Architects in 1922 has shown that 
under certain assumed conditions the maximum bending moment for cargo vessels varies with block 
coefficient. The principal assumption made, is that, in all cases, all holds, *tween decks and bridge 
*tween decks are full of Lomogeneous cargo. The stowage rate per ton, in cubic feet, for the homogeneous 
cargo varies from 73°5 to 52°6. 

When the results in the paper are analysed on the present basis “y” varies with block coefficient. 


af : rs teed - 
Block Coefficient ae oa: »» | 0625 O66 0696 O75 0°80 
: | = : 
Y | — 4:7 —?2 06 3°5 a 
Stowage rate of cargo cubic ft. per ton.. = 73°5 66°7 62°4 559 =| 526 
| | 
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A stowage rate of 50 cubic ft. per ton appears to be a reasonable basic figure for bulk cargoes and 
when the stowage rate is greatly in excess of this figure the vessels must be engaged in special trades. 
Allow that these five vessels had to load a bulk cargo of coal from Cardiff to La Plat, returning with a 
bulk cargo of grain. For vessels engaged solely as cargo freighters this is a normal voyage. 


In the case of the cargo vessel and ore carrier, referred to in Mr. Thomson’s Paper, ‘“y” was reduced 
by eight units by a judicious distribution of loading amidships. For a bulk grain cargo, each compart- 
ment used must be full, and it is most unlikely that the end compartments would be empty. The value 
of y therefore would be increased, the greatest increase being for the finest ship. 


It is considered that an average value of “y” for cargo ships would be about 6°5 for block coefficient 
ranging from 0°72 to 0°80. If the block coefficient is less than 0°72, it is highly probable the amidship 
space is partly devoted to passengers and other conditions prevail, and “y” would require to be modified. 


CarGo-PASSENGER VESSELS. 


Compare a cargo-passenger vessel (vessel A) with a cargo vessel (vessel B). 

The block coefficient for A is less than that for B; but the load distribution, is more eccentric 
for A compared with B. Vessel A, presumably has greater power and larger machinery and bunker 
space. For arrival bunkers are empty, so that the percentage weight of cargo in vessel A concen- 
trated in the forward and after quarter length is greater than that in vessel B. 


Most probably, in vessel A the hatchways to the holds immediately forward and aft of the machinery 
space, are trunked, and the "tween deck spaces devoted to passengers, while the tween deck spaces at the 
ends are cargo spaces. This causes an even greater eccentricity in the cargo load distribution. 


For the cargo-passenger vessel, compared with the cargo ship, the coefficient “y” is reduced on 
account of block coefficient and increased due to the eccentricity of the cargo load. j udging from the 
limited data in Table 1, “y” should be increased from 6°5 to 8 for normal cases. Where the block 


coefficient is low and the weight distribution for cargo, stores and fresh water is good, y might be 
estimated at 5. 


Where the cargo deadweight carrying capacity is relatively great and the cargo is concentrated 
towards the ends of the vessel, y should be suitably increased. 


APPENDIX C. 
The modulus of resistance, Ls might be defined asa summation of longitudinal scantlings which have 


been brought to a common denominator. If, when comparing scantlings of the various longitudinal 
members of the ship’s structure, their value in the calculation could be used, instead of thickness, this 
common denominator would be retained. 


Abstracting a moment of inertia calculation is, however, tedious and laborious ; the number of items 
leads to confusion and the necessity of arbitrarily dividing the shell plating into bottom, bilge and side 
plating leads to inconsistencies. Such an attempt was made and discarded. Various approximations were 
tried but the best results were obtained by the present method. 


This calculation is based on the following approximately equivalent midship section and general 
arrangement of scantlings. The actual thicknesses of the bottom, side and tank top plating are used in 
the computation. The bottom plating extends along the rise of floor line for the full breadth ; the side 
plating extends from the strength deck to the rise of floor line and the tank top plating extends for the full 
breadth. The extra material at the bilge is partly compensated for by neglecting shell overlaps, the centre 
girder and the extra thickness of the keel plate. The side plating is taken at uniform thickness and 
compensation for the extra thickness of sheerstrake is made by adding an equivalent area to the strength 
deck. For the strake below the sheerstrake the extra area is added to the second deck. If a,bar keel is 
fitted, this item should be included, otherwise the approximation is poor. The area of deck plating 
abreast openings including overlaps divided by the moulded breadth in inches is used in the computation. 
Allowance is made for rise of floor and camber in taking levers for moments. 
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The computation can be made from tabulated results without reference to or actual measurement from 
the midship section. ‘The method is simple, the results obtained are consistent and the approximation 
attains a reasonable degree of accuracy. By its use the variation in the value in the - calculation of the 
various parts of the structure with moulded breadth and ‘tween deck heights can be easily ascertained. 
In co-ordinating scantlings for varying length and draught, the ae values for the various members of the 
structure can be plotted instead of thickness or area. 


As far as can be judged from a few test examples, the ve values for the principal strength members 


7 appear to be straight lines. When 


these values are plotted on a base of draught for constant , and length, it would appear that it is possible 


of the structure when plotted logarithmically for constant “4 and 


to establish hyperbolic equations for such curves, provided allowance be made that the asymptotes do not 
in all cases pass through the origin. 


TYPICAL CALCULATION FOR ve VALUES FOR THE VARIOUS LONGITUDINAL 


MEMBERS OF THE STRUCTURE. 


Length... ae ..- 600 ft. 
Dimensions ( Breadth ... = ee fhe 
Depth to Strength Deck ...  63°2 ft. 


Camber of decks, 6 ins.; rise of floor, 12 ins.; depth of centre girder, 56 ins. Tank top: Horizontal 
to base line. 
Ist, 2nd, 8rd and 4th decks ... 22 ft. 
5th and 6th decks... Re SU Lbs 


{ 
\ 
{ Ist-2nd, 2nd-8rd, 3rd-4th ... 8 ft. 6 ins. 
) 4th-5th, 5th-6th xe Asay ate re 


WiptH oF OPENINGS AT 
"TWEEN Deck HEIGHTS 


IN THE COMPUTATION : 


A = Area of Plating in sq. ins. B = Moulded Breadth in ins. 


SCANTLINGS. 


Bottom Plating, *78 ins.; Tank top in holds, *54 ins. 
Side Plating, ‘74 ins.; Sheerstrake (depth below strength deck) 48 ins. x 80 ins. 
Strake below Sheerstrake, 66 ins. x 76 ins. 


Item. Ist Deck. | 2nd Deck. | 3rd Deck. | 4th Deck. | 5th Deck. | 6th Deck. 
ins. ins. ins. ins. ins. ; ins. 
Stringer aes aes | D4 x 64] 54 x 54) 54 x °501 54 x -48) 54 x 48) 54 x 48 
Plating abreast Openings ... aes|) coe “4h “40 "32 32 "32 
(A/B) ins., including Overlaps ...| “411 3360 B06 255 219 "219 
(A/B) ins., modified for Topsides ...!  *416 “340 — — — _ 
F ; : eon PA raey, 2 
(A/B) ins. for Side Plating Dake 2 aT ae 1°212 
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CompPuration. 
Lever Ist | 2nd 
Lever Moment about Moment Moment I 
Item. (A/B) ins. | about about Centre about about — 
'Mid-depth. Mid-depth. of Centre of | Centre of XB 
Gravity. Gravity. Gravity. 
ft. ft. | in.-ft. 
Strength Deck... “416 BL85 13°25 34°95 14°54 | 508 14°64 
2nd Deck ... “B40 23°35 7°94 26°45 8:99 238 6°86 
ord ty.%: ons B06 14°85 4°54 17°95 5°49 99 2°85 
4th ,, os *255 6°35 1°62 9°45 2°41 23 “66 
Side Plating eos} 1°212 “DO “61 3°60 4°37 16 +] 391=407 1M ars 
27°96 | 
5th Deck =...) +219 1°65 36 145 "32 — _ 
36°12 
Ci ee aig 9°65 2°11 655 | 143 9 "26 
Tank Top... ais *D40 26°93 14°54 28°83 12°87 307 8°85 
Bottom Plating... “780 31°10 24°25 28-0 21°84 611 17°61 
4287 41°26 36°14 1811 63°46 
27°96 eames 
—ael F 9-92 
13°30 D X 1°212 x 69-9 391 
ee 13:30) 3 3 29109 
C.G. below mid-depth £997 = 1 pau ~ 63-46 


Y (gunwale) = 31°6 + 3-1 = 34:7 


APPENDIX D. 


APPLICATION OF THE Formuna For Mopusus OF RESISTANCE. 


S/S 625 x 78 x 67. Draught moulded 26°5 ft. - = 9°33. 
It is assumed in the paper that the standard draught for this depth of vessel, for which the 
convention “/” values, or extrapolation of the same are applicable 
-°75L _ *75 x 625 
8 ——_ = —___—_ = 4468 ft. 
, 10°5 10°5 pan 
Convention “/” values [extrapolated for L = 625] = 23°64. 


The ea value [derived therefrom at d = 44°63] = SSE x de68 = 88:2 in ft. 
where “B” the breadth is measured in inches. 
The yp value dependent on bending moment at zero draught = a) L? = 26°9 in ft. 
at d = 44°63 = = 88°2 in ft. 
= I = Oo] 
d=0 YR = 269 in ft 
I : 
=26°5 = =f72 i 
65 YB 63°3 in ft 


I 


Y minimun neglecting secondary factors = 59,200 sq. in. x ft. 


9h 


ae 


If an allowance be made that, where depth is constant and draught varies, scantlings extrapolated to 


zero draught are not zero, the above result is modified. 
I : 11°9 x 625? 
The YB at zero draught taking account of secondary factors = eo 


The curve of taking account of secondary factors passes through the point A, Fig. 4 and X, T, 


= 46°5 in ft. 


I 
YB 
is tangential to it at the point T, where OY equals 44°63 and YT, 8872. 

In the paper this curve is assumed to be a hyperbola and the following is the solution of the 
equation 


gl venice 
(vs~io!) _@_, 


2 


(Buy a 
10° 10° 


(88:2 — 26:9)? 44°63" _ 


ROS Ieee SU ES eee it 
(46-5 — 26-9)? tg 
613? 4468? 
19°6? b? 
es ) 1 1 
ee 
19°6° 44°63" b? 
2°97? 1 
4463 b 
be—slcOb 


=i 
t 
for] 
7 
ao 


_ = 66°6 x 78 x 12 = 62,500 sq. in. x ft. 


If it is assumed that the Convention “f” values extrapolated from 600 ft. in length to 625 ft. in 
length can be applied directly to a vessel of this size and draught 26°5 then 

= 23°64 xX 26°5 x 78 

= 48,880 sq. in. x ft. 


If the ratio of length to depth to strength deck were about 10°5 then the required os value would 


be the minimum value, i.e., = = 59,200 sq. in. x ft. 


Y 
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SUMMARY. 


The . for a section through deck openings 


(i) derived directly from “f” values... 2 = 36% ... 48,880 sq. in. x ft. 
(ii) derived from formula for minimum value applicable in this case 

to = 10°5 or greater whe wie ae oe ... 59,200 sq. in. x ft. 
(iii) derived from paper a = 9's miner ae A av ..- 62,500 sq. in. x ft. 


The actual value of the modulus of section may be greater or slightly less than 62,500 per sq. in. x ft. 
being dependent on the size of deck openings, and the minimum thickness of plating abreast the deck 
openings considered suitable for this size of vessel in conjunction with the spacing of the beams. 


APPLICATION OF THE ForMULA FOR BenpDING MoMENTs. 


SIS 625 x 78 x 67. Draught moulded 26°5. 

Design A.—Passenger and mail liner; machinery amidships, oil fuel in wing bunkers and in double 
bottom tanks under boilers ; feed water under engines ; fresh water tanks adjacent to machinery space. 
Boat deck one tier above strength deck. "I'ween deck spaces at the ends devoted to accommodation. 
Stores, mails, motor cars and light cargo in hold spaces. 

Drsian B.—Passenger and mail liner; machinery amidships, no wing bunkers ; oil fuel in double 
bottom under boilers and in forward cross bunker ; swimming pool in forward hold and fresh water tanks 
arranged in way of same. Boat deck one tier above strength deck. "Tween deck spaces at the ends 
devoted to accommodation. Stores, mails, motor cars and light cargoes in hold spaces. 


Design A AnD B.—Conventional depth of structure H, = 67 + 3 = 70 M = 89 
1 
Coef a = 400 Coef B = say 9°5. 
Design A. Coef y = minus 0°5 
Design B. Coef y; on account of forward cross bunker, swimming pool and fresh water 
tanks forward say 1-0. 
Design A a term = 32,400 Design B a term = 32,400 
B ,, = 18,100 B ,, = 18,100 
-— y » = 1,900 
50,500 = 
yo ee ETE M = 52,400 ft. tons. 
M = 49,600 ft. tons. 
HYPOTHETICAL STRESSES. 
DESIGN A. Desien B. 
\MopuLvUs or RESISTANCE — — - - 
B.M. | Stress. B.M. Stress. 
| cee a a : - - ———— —— 
sq.in. X ft. i ft. tons. tons per sq. in. ft. tons. tons per sq. in. 
48,800 49,600 10°1 | 52,400 10°7 
59,200 49,600 84 52,400 88 
62,500 49,600 4:9 52,400 84 


The hypothetical stress under assumptions (i) and (ii), paragraph 18 is 7°9 tons per sq. in. 


J$ ft 
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DISCUSSION ON Mr. W. M. BALFOUR’S PAPER 


ON 


STRENGTH OF SHIPS. 


J. M. Murray. 


Mr. Balfour is to be congratulated on a paper over which he must have taken a tremendous amount 
of time and trouble. Although rather obscure in places, it is bound to stimulate interest on the subject 
of the strength of ships. 

It seems a pity, however, that the complicated edifice which he has erected is in the nature of 
things founded on certain assumptions. The validity of these seems in some cases to be open to 
criticism. 

Mr. Balfour's fundamental assumption is that in the case of “limited draught vessels” the bending 
moment curve is a straight line of the order y=mx +c. While it must be agreed that the bending 
moment does not vary directly with draught in the type of vessel under consideration, it is by no means 
certain that variation is regular, i.e., that the curve has a constant slope. The bending moment can be 
considered as the product of the displacement and the eccentricity of centres of effort of the buoyancy 
and weight curves, and as the former decreases, the latter increases to a maximum and then either 
remains constant or diminishes. The position of the maximum eccentricity is probably round about 
the draught which a vessel with scantlings reduced to what Mr. Balfour terms practical limits would have. 


If scantlings and draught be still further reduced—a purely hypothetical state of affairs, but no more 
so than the reduction of midship scantlings to end thicknesses, as far as bending moment is concerned— 
displacement is now the dominant factor and the limit is reached at zero draught where there is zero 
bending moment. 


A curve of the type y=kx® where n is less than unity, would meet these considerations, and incidently, 
if n is taken as about 3, would be “ proved” by the spots on Fig. 5. 


lt is quite legitimate, however, to use a straight line formula as the author has done, provided the 
limiting draughts concerned are not too far apart, and in order to find a suitable basis for this it is necessary 
to examine the question of bending moment more closely. 

The B.M. at midships can be conveniently divided into two parts—The bending moment of the ship 
while in still water + the bending moment induced by the change in the shape of the buoyancy curve due 
to the passage of a fvave crest to the ends, in the sagging condition, or to amidships in the hogging 
condition. : 


B.M. in still water = 4 A x (distance between the centre of effort of the buoyancy curve and the 


centre of effort of the weight curve). The last term is dependent on the design of the ship, i.¢.. the 
Depth, as Mr. Balfour has shown, the underwater shape or Cb, and the length. 


1. B.M. in still water « LBdCb x (F* of the Depth, Cb, and the length) 
=a L’ Bd when a is dependent on the Depth and Cb. 


2. B.M. due to the passage of the wave crest = (Weight of water moved) x (distance of shift of the 
C.G. of this volume). 


The first term is dependent on the Length, Beam, height of wave, coeflicient of mean waterplane 
area between the crest and trough (which latter depends on Cb and draught), and the second term on the 
length, Cb and draught. (If the ship is wall sided, the draught does not effect either term), i.c., B.M. due 
to passage of wave crest « L x B x h (F* of Cb and draught) x ( x F? of Cb and dranght) 

= b I’ B when b is dependent on the Ch, and, in most cases, draught. 
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Therefore total B.M. at any draught =a L? Bd + b L* B which is an equation for any one draught of 
the same form as that deduced by Mr. Balfour, but with this important difference that’a, i.e., the slope 
of the curve depends on the Depth, and on the Cb, while } which is the determining factor in the second 
term depends mainly on the Cb and draught and is totally independent of the Depth. 


The author’s assumption, in par. 10, does not therefore seem valid. 

Again, the author is surely inconsistent in assuming a constant slope of the B.M. curve for all types 
of vessels, when he proceeds to give values. This does not seem to agree with Fig. 1. 

The method outlined for deducing the required y for limited draught vessels using as a point on the 
curve the Load Line Committee's “f” values is extremely ingenious, but apparently open to the objection 


I oa. : : : : 
that the y at the standard draught is in the nature of things associated with a B.M. for a cargo ship, and 


not with a B.M. for a passenger ship. At the lesser draught corresponding to the passenger ship the B.M., 
according to Mr. Balfour’s figures, is generally of a less order than that for a cargo ship, and if the same 
“f” value is used the stress on the passenger ship is less than that on a cargo ship, and thus the considera- 


tions dealt with in paragraph 13 seem to be met without altering the Y curve, eg., 


Cargo vessel 500 ft. x 64 ft. x 45°5 ft. - = 11:0 
Draught 33 ft. (standard). 
a = 400, 8B = 73, y= 675 

B.M. = 325,000 ft. tons. 

Passenger vessel 500 ft. x 64 ft. x 45°5 ft. Two tiers erections, 

Draught = 25 ft. 
a = 400, B = 89, 
B.M. = 231,000. 
Let F = stress on cargo vessel, 


I _ 325,000 
ot Pe 


Assuming same “/” value in both cases. 
hi 325,000 25 
Y for passenger ship = “ “FX 33 


231,000  33F. 
Therefore stress = 325,000 * 95 
= °94 F. 


The root of the matter seems to be that so many indeterminate factors enter in to the fixing of a 


I : ee 
suitable y for a passenger ship that it is difficult to lay down any hard and fast rules, but Mr. Balfour 


certainly deserves the thanks of the Association for courageously tackling a very involved problem, 


W. THOMSON. 


The author in this paper, as a result of his ‘investigations of the strength of large passenger vessels, 
throws doubt upon the conventional method of estimating the bending moment by means of a standard 
coefficient in association with the designed draught, and suggests that to obtain accurate results further 
factors mast be taken into consideration. 


The first proposition made is that for vessels of constant depth but varying draught, the bending 
moment at zero draught is not zero. It is, of course, very difficult to visualise a reduction of draught of 
this nature, but on general considerations of the varying disposition and weight of machinery and cargo 
as the draught is reduced this proposition appears to be not unreasonable. 
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This basic assumption will lead to the inclusion in the expression for bending moment of a factor 
independent of draught, and the new term will require to be of the fourth order ‘to conform with the 
general formula, and the form suggested in the paper: M=a L’?Bd + BL‘B; affords a fair basis for 
investigation. If the formula is to be applied it is necessary to assign values to a and B, and the 
methods suggested in the paper appear open to question. 


The author, presumably as a matter of convenience, has taken a as being constant, and has included 
the results of the possible variations in bending moment in the term p. 


To determine B he has assumed a maximum stress at the designed draught, which seems reasonable, 
and a hypothetical stress at zero draught which appears to be questionable. 


In further pursuit of the constants the author has prepared the bending moment curve based on 
three alternatives of the same ship, differing principally in draught shown in ‘Fig. 5. The small extent 
of the curve covered by the three actual cases shows how indeterminate the problem is where draughts 
outwith the normal range are concerned. 


Something may be said for the extrapolation at the upper end of the curve, but the lower end must 
remain conjectural. The author suggests a series of values of B depending upon the ratio of length to a 
conventional depth obtained by an arbitrary addition of three feet for each tier of superstructures, This 
device seems to be rather clumsy, and it would certainly be an improvement if this constant could be 
associated with the actual depths. 


The further refinement of varying B on account of the ratios of length to depth at the ends of the 
=) . . . . S . . 
vessel appears to be unnecessary as any variation in bending moment on this account must be relatively 
unappreciable. 


Having obtained values for a and B for what might be termed normal loading, the author proceeds 
to incorporate another term y to take account of cases of uneven loading. Cases of uneven loading are 
capable of very great variation, and are, in practice, almost impossible to assess on a general basis. 
Ordinary cargo ships unevenly loaded are nearly always in relatively light condition, and. any formula 
involving draught is inapplicable. Vessels carrying ore or liquid cargoes are frequently badly loaded at 
full draught, but here again conditions vary so much that a general formula is unsuitable. ‘The values 
for y given in the paper illustrate these difficulties, and it might be suggested that the use of this term 
should be restricted to passenger vessels where the limits of variation would not be large. The author 


I A 
also discusses the question of evaluating — at different draughts, and advances the proposition that as 
| oD Y D> 


y 


: : I : 4 4 
designed draught is reduced y should not vary directly with draught; this really follows from the 
previous consideration of the bending moment curve. 


To obtain the top spot, the author has taken the maximum geometrical draught for large passenger 


I I 
vessels, in association with the Load Line Y values, and has drawn curve to y value at zero draught, 


and from this has deduced that the usual practice of computing — values for these ships gives too low a 


I 
5 oye 
value. 

There may be some foundation for this thesis, but it must be remembered that the Load Line 
formula was derived from L loyd’s Rules of 1913, which provided scantlings for large passenger vessels 
which never had the maximum geometric draught, and in which the reductions permitted in the 
scantlings in respect of the reduced draught were small. Hence the “/” values suggested by the Load 
Line Committee for such vessels were probably on the small side. 


Mr. Balfour’s suggested method of determining the basis of structural strength has many features 
calculated to provoke thought and discussion, but will require to be supported by many more 
investigations of actual cases “before it can be generally accepted. He is to be congratulated on evolving 
such novel ideas as given in the paper, and it is to be hoped he will continue his studies on the subject, 
to the advantage of all concerned. 
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R. B. SuePHEARD (Glasgow). 
In the presentation of simple empirical formule for the estimation of maximum bending moment 


and y Values for merchant vessels between 200 ft. and 1,000 ft. at all designed draughts the author 
has courageously tackled a problem of great complexity. 

With regard to maximum bending moment the basic assumption M cc (d+h) for a ship of given 
dimensions, with varying draught, appears reasonable. It would, however, be of interest if the bending 
moment particulars for the ships Q, R, and 8, by which this assumption has been justified, were included 
in Table 1. 

The author, by judicious selection of constants, applies this bending moment formula to such 
divergent types as the largest express liners, cross-Channel vessels and tankers, in which the most severe 
condition of loading may be hogging or sagging, on departure or arrival, according to type. In the 
formula, a being taken as 400 and B being determined by the proportions of the ship, the choice of y is 
of great importance, an incorrect value involving a possibly large error in the bending moment. Unless 

: : : AL 
these y values for a large number of ships are known, the well-tried bending moment factor a 
would be employed with greater confidence. For estimating the effect of variation of draught on the 
bending moment of any given ship, however, the author’s formula will always be of assistance. 


The formula for estimating y Values is an ingenious modification of the empirical load line 


standard, and is consequently limited in application. Nature and distribution of loading, system of 
construction, extent of deck openings, and margins for corrosion and wear and tear differ so radically, 


that it is neither practicable nor reasonable to rely upon any one empirical method to estimate y Values 


satisfactorily for various types of merchant ships. Considerable modifications, for example, would be 
necessary before applying the author’s formula to Channel steamers or to tankers. 


Again, the determination of scantlings suitable for each large passenger liner presents a separate 
problem, satisfactory solution of which cannot, in the writer’s opinion, be obtained from any empirical 


formula for yy. The most satisfactory method for such ships is to derive scantlings on a comparative 


stress basis from those of similar vessels which have proved efficient in service ; maximum bending 
moments under standard conditions being determined by detail calculation, or by empirical formula 
during the early stages of design. 

While, in the writer’s opinion, greater confidence would have been inspired in these formule had 
their application been more restricted, we are indebted to the author for an interesting Paper embodying 
the results of a great deal of thought and labour. 


S. TownsuEnD (Gothenburg). 


In these times of rapid progress in all branches of science it is unsafe to assume, because a particular 
theme or subject appears exhausted, that further development is not possible. For a generation and 
longer the budding naval architect has been taught, infer alia, that under similar conditions bending 
moment will vary directly as draught. Designs and estimates have been founded upon this basis which 
doubtless is accurate enough for the general range of ships. Some have had their doubts upon this matter, 
but it has remained for Mr. Balfour to come forward with a thesis which appears to indicate that 
prevailing ideas will require to be revised. The analyses and arguments of Mr. Balfour are ingenious and 
I congratulate him on his originality and upon the patience which he has shown in developing and 
pursuing toa logical conclusion what, at the outset of his investigations, must have seemed a very elusive 
and nebulous conception. 

I have made a special study of the strength of large passenger ships of the Atlantic Express Liner 
type of a size well outside the limits of the ruies and tables of the Classification Societies. In such vessels 


o 


draught is small compared with the principal dimensions, due to the limitations imposed by the depth of 

the water at the terminal ports. The results of the investigations appeared to indicate in no uncertain 

manner that bending moment did not vary in direct proportion to draught but that as draught in relation 

to depth of structure was reduced, bending moment was relatively increased. It is important to 

appreciate that this and other conclusions were reached by myself and by Mr. Balfour independently of 
each other and without any knowledge of each others investigations. 


The reasons adyanced by Mr. Balfour for this modification in the variation of bending moment are 
concurred in and, in addition, it is thought that as the wave profile is made to assume a lower position, 
there is a greater relative reduction in buoy ancy at the ends of the vessel, where the sides are sloping, 
than at midships where the sides are vertical. This tendency to eccentricity of loading is aggravated by 
the fact that scantlings at the ends of a vessel cannot be graduated pro rata with dri aught the same as 
they can at midships and that a point could be reached in ‘the design when further reduction in draught 
cannot be accompanied by any reduction in the scantlings at the ends. 


My analyses also indicated that bending moment did not vary in direct: proportion to displacement 
coefficient. The curve of bending moment coefficients, plotted on a base of displacement coefficient, 
showed that bending moment varied as the product of the displacement coefficient and some factor less 
than unity and the same curve, when extended, showed that a substantial positive bending moment 
existed at zero displacement coefficient. Similar explanations to those quoted above could be cited again 
and, in addition, it might be observed that if a vessel could have so fine a form that its own weight 
would immerse it to the “load” draught then further fining of form could only be accomplished by a 
corresponding saving in weight. Minimum scantlings would prevent this and, in any case, weight of hull 
does not vary directly as fullness or fineness of form. 


The analyses showed that shearing forces possessed the same general characteristics as bending 
moments. 


Theory is connected to practice by the “stress value,” and the analyses of stress values proved to be 
the most difficult of all. Design, speed, service, upkeep, and the personal ideas of the designer are all 
factors which have their influence upon the stress value. In vessels of the Atlantic Express Liner 
type design, service and upkeep are not very dissimilar, and variation in speed is probably the 
governing factor in the selection of the stress value. A ship driven at a high speed will experience 
greater dynamic stresses than one driven at a lower speed, and the faster ‘ship will, in the course 
of its life, meet with many more alternations of stress than the slower one. It was found that when 
Shed exceeds *80 the value of = should be diminished. 

vi 3/L 

The evaluation of bending moment and shearing force co-efficients, of stress values and of co-efficients 
of section modulus proved an absorbing study, and later it was found upon comparison with the 
information derived by Mr. Balfour, that’ the general characteristics of the results were remarkable in 
their similarity. It is suggested that if two separate and entirely independent investigations—one being 
based upon theoretical analyses and the other being founded upon the analyses of concrete data— 
produce similar results, the truth of the conclusions is more than likely to be correct. 


Mr. Balfour has made a valuable contribution to the records of the Staff Association, and I think 
the work he has done will be of considerable importance to all naval architects. 


M. Cosrantint (Trieste). 


Mr. Balfour, in his very interesting paper on strength of ships, has the courage to break away from 
convention and to assume that, for a certain class of vessels, bending moment does not vary directly as 
the draught, but only as a function of the draught. 


This assumption, if proved correct, is so important, in view of its possible effects on future 
assessinents of scantlings, that it was thought a comparison with the results of a rough investigation 
conducted on entirely different lines would be interesting. 
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The bending moment of a vessel poised on a wave may be divided into two components :— 
1. That due to the passage of the wave, which we call My, and 


2. That due to the unequal distribution of weight and buoyancy in still water, which we 
shall call M,. 


: Ile : 
The bending moment due to the passage of a standard wave 5 in height may be expressed by the 
formula C, L’ B. 


The values for the co-efficient C,, which varies with block co-efficient, have been derived from the 
data published by Mr. Foster King in his paper on “Bending and Loading of Ships” (see T.N.A. 1928), 
and are shown in Diagram No. 2 plotted on a base of block co-efficient. 


In Table 1 the calculated results are shown in comparison with those derived from the coefficients. 


TABLE 1. 
| ' 
Moment | 
Calculated Calculated due to 
VESSEL. | B.M. on wave} B.M. in still | passageof| L. | B. Cb. | Cw. Mw. 
, crest. water. wave. | | 
| | 
ft. tons. ft. tons. ft. tons. | | ft. tons. 
| 
Conte di Savoia 966500 dep. | 165500 dep.) SOL000 | 800 | 95°38) 595) 1°64. 804000 | 
| | | 
| 


400 |. 53 | °80 | 2°34] 79500 | 
| 
| | 


59800 | 400 | 53 | °632)| 1°75) 59400 | 


| 
Champness *80 T.I.N.A. 1928) 127800 ,, | 48200 ,, | 79600 
” Ope kesh + 92900 ,, SSL002,38 4 


| | 
Ormiston 8.A. 1923-24 195500 ,, | 86700 ,, | 108800 | 450 | 56 | °73 | 2-07) 106000 


This formula can also be used for varying wave heights simply by varying the value of the 
co-efficient C,, in direct proportion to the wave height. 


As long as the draught is great enough to keep the wave profile well away from the fining of the 
bottom the bending moment due to the passage of the wave is practically independent of draught, i.e., it 
varies only at the same rate as block co-efficient varies with draught. 

This formula gives more accurate results if ©, is based on prismatic instead of block co-efficient, 
but block co-efficient has been used in this investigation as it is more easily obtained. 


The bending moment due to the unequal distribution of weight and buoyancy in still water, or M,, 
is equal to the difference between the longitudinal position of the centre of buoyancy of the half 
displacement in still water, and that of the centre of gravity of the half weight, multiplied by 
Displacement ; : : A 
—— , Where the expressions half displacement and half weight mean respectively the 
displacement or weight of the portion of the vessel forward of or abaft the centre of buoyancy, or 
M. = C, x L x Displacement, where Cg is a co-efficient depending on the eccentricity of the half weight 
and the half displacement in still water. 


Diagram No. 1 shows, in non-dimensional form, calculated values of ©, for varying block 
; mp4: ere : ages wee 
co-etficients and T, Tatios plotted on L, ‘atios depending on variation of type ; the vertical lines to the 
4 


left representing, on a suitable scale, the loci of the centres of buoyancy for varying block co-efficients, 


‘ 


and the curves to the right the loci of the centre of gravity of the half weights with variation of 
draught, type, and i ratios ; where /m=length of machinery space, including cross bunkers, if any, 
I, = the length of vessel, and d = the arrival draught of vessels with machinery amidships. 

As the type of vessel changes with varying r ‘abios the relative weights of cargo, hull and 
machinery, and co-efficient of fineness have also been varied to represent average conditions for the type 


: ( . 
represented by the particular L, Tati. 
4 


Diagram 1 presents several interesting features. 
. Ld € . ve a 
Let us consider the top part of the diagram in the [, = 06 or cargo vessel region. In a cargo 
4 


vessel the weight per foot/length of machinery is less than one-half the weight per foot/length of cargo. 
It is therefore evident that an increase in the length of engine space will result in a very pronounced 
movement of the centre of gravity of the system from amidships towards the end, as shown by the wide 
- , ¢m 
distance apart between the +— curves. 
L 
d : ; 
As | decreases type changes and the change of type is accompanied by two factors both affecting 
4 
bending moment; an increase in the length of machinery space depending on increase of speed and a 
reduction in the quantity of cargo carried, which generally takes place layerwise or one “tween deck at the 
time, as cargo spaces are gradually given over to accommodation. 
We can imagine this layerwise reduction of the cargo to reach a point when the weight of cargo per 
foot/length equals the weight of machinery per foot/length. At this point the length of machinery space 


: : m 
practically ceases to haye an effect on the hending moment and all the [, curves meet. 
4 


d ; é ae 
With the cargo effect reduced to almost zero as we approach the *04 7 or liner region, the principal 
4 


variables affecting longitudinal position of centre of gravity are the relative weights of hull and 
machinery. 

han FRO F ; 7m 4 : : é 

Phis is clearly shown in the diagram by the y~ curves for liners with very light water tube boilers 

4 
and Channel steamers respectively. 

In the liner case, the weight of machinery compared with the weight of hull is small, and the centre 
of gravity moves away from amidships. In the Channel steamer, the reverse is the case, and the centre 
of gravity moves therefore towards amidships. 

We see from the above that the only factor which has really a very small effect on the bending 


moment is the weight of hull in itself. In fact, any variation in the weight of a hull depending on 


Nes 5 uals ef a ee 
variation of ~ is more or less uniformly distributed over the whole length and has therefore only a 
4 


small and indirect effect on the longitudinal position of the centre of gravity of the system hull— 
machinery—cargo as a whole. 
d : : : 4 : 
‘03 — “025 7 represents the light draught of average seagoing vessels and any further reduction of 
; goins 
draught must therefore be obtained by reducing the depth and/or the ordinary Rule scantlings of the 
hull and/or the weight of machinery. 


The reduction of the weights of hull and machinery may or may not proceed at the same rate, and 


ars sere : : : : : : ; tm 
the longitudinal position of the centre of gravity of the system will be affected accordingly. The a 


d 
curves below the -03 | 


ratio have therefore been dotted to indicate only what we may approximately 
; s 


expect in this region. 
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Diagram No. 2 gives also, I think a logical explanation to the much debated point of the relative 
strength of fine and full vessels. 

We have seen that the bending moment on the wave crest is made up of two components 
M, and M,. 

M,, varies almost directly with the block coefficient. 


M, is affected by both ©, and displacement. 

Displacement varies directly as the block coefficient, but ©, varies much more rapidly in the inverse 
proportion of block coefficient, and the combined effects of C, and C, still cause M, to increase at a 
greater rate than C,, decreases, therefore M, varies inversely as some function of the block coefficient. 

Thus in a cargo vessel, where M, and M,, are approximately equal, the effects of fineness of form 
practically eliminate each other, whereas in the liner region, where the value of the M, term is fast 
disappearing, the M, term becomes the dominant factor and bending moment varies almost directly as 
fineness of form, other variables remaining constant. 

We see, however, that in this region a variation in the relative weights of hull and machinery may 
again cancel any reduction in bending moment depending upon fineness of form. 

The present practice of ignoring fineness of form in the assessment of scantlings appears, therefore, 
to be to a certain extent justified. 


: Im ; hen : : ; 
The neglect of the influence 1 factor in the determination of bending moment is the reason which 
4 


raises some doubts on the conclusions arrived at by Mr. Champness in his papers read before the 
Institution of Naval Architects in 1922 and 1928. 

In his -80 block coeiticient vessel, having a calculated bending moment equal to 127,800 ft. tons, 
Mr, Champness sprinkles 434 tons of machinery in a space 60 ft. long and in his °682 block coefficient 
case, having a calculated bending moment equal to 92,900 ft. tons, he crams 1,152 tons of machinery in 
the same length of engine space. 

Had the two ships actually been built, the -80 ship would have had an engine space about 50 ft. long 
and the 632 vessel an engine space about 72 ft. long, and a very simple calculation will show that in these 
conditions the bending moment of the fine and of the full vessel would have been approximately equal. 

As scantling tables should be based on average and not on individual cases, we can plot the dotted 
line marked “ Average Cb” on the left of the diagram to represent average variation of block coefficient 


: ah : im\., F ! 
with variation of type and dotted line marked “ Average jy, on the right of the diagram to represent 
4 


“ 


average variation of [, Patio with variation of type. 
4 


F Ga : 
The abscisse, at any — ratio, between these two lines will therefore represent average C, values for 
Aa 


the type represented by the particular E ratio. 
4 
We have seen that M, is expressed by the formula C, x L x Displacement. Now displacement is 


” 
equal to aks dxC, or by expressing also d in terms of L; equal sod LS and by substituting 
ov oe 


‘ ‘ 
: F 2 : F } x C, 
this expression for displacement in the M, formula we obtain M, = = G, a Wille ale 1 
ow 


‘ c ‘ 
The value eT Se may be replaced by a single coefficient C, and the formula takes the final form : 
M,= 0, x L' x B. 


The combined effects of M,, and M, are therefore given by the expression (C,, + C,) x I? x B. 
The thick full line on diagram 3 shows C, + C, values for average variation of block coefficient and 


. 


L 


bending moment which, in association with a suitable stress value, should form the basis for the deter- 


n . . orn pe ° . . . 
ratios depending upon variation of type and represents, in non-dimensional form, a function of the 


mination of ; values for different types. 


: io dm - 
It also shows, as a matter of interest. C, + C, values for constant block coefficients and I ratios 
d 


: aes : : F = ; Z 
varying with 5° type or the effect of fineness of form on bending moment. (Thin full lines on diagram.) 
4 


A glance at the upper part of the diagram shows that the C, curves for block coefficient “60 and 
“80 practically coincide, thus confirming the statement previously made that, for cargo vessels, the 


bending moment is practically independent of fineness of form. As the . values decrease the ©, curves 
4 


for constant block coefficient get wider and wider apart showing again the increased effect of fineness of 
form in vessels of the liner type, provided the ratio between the weight of hull and the weight of 
machinery remains reasonably close to the assumed average values. 

Mr. Balfour's formula for bending moment consists of three terms, of which the second and third 
have exactly the same form as that adopted in the present investigation, namely L’ x B x a coefficient. 
By expressing also the first term of Mr. Balfour’s formula in the same form, which can be done by multi- 


plying the coefficient a by . and by plotting the corrected a coefficient and the B and y coefficients on 


4 
diagram No. 3 (dotted lines), the direct comparison of the two formule is made evident. 


We see that, while the modified a + B + y values for cargo and cargo-passenger vessels approach 
closely the corresponding ©, + ©, values the modified a + B values have an entirely different character 


in the = ‘04 or liner region. 
d 


; : Pekle J Ne ds 
Mr. Balfour’s a + B value is lower than the C, + ©, value until a j, Tatio of about °037 is reached, 
4 
and below that point the a + B values are much higher. This means that the Balfour formula for 
: ; : Hite e 
bending moment for liners should give low values for |, Tatios above ‘087, correct values at about °037, 
, wr alae ps 
and high values for T, Tatios lower than °037. 
4 
; : ns PL, eset on : ae 
Thus, if we take the “Conte di Savoia” 7 = 0336 on arrival condition, 
L 
Departure draught = 30-4 ft. L = 800 ft. 
Depth to strength deck = 79 ft. 10} ins. + 2 tiers of superstructures = H, = 85 ft. 10% ins. ; 


L 
i = 9°38; B= 914 
1 
Midship bunkers, oil fuel in double bottom and forward cross-bunker y = *5. 
400 x 800° x 95°8 x 30-4 


Cetstnt 10® = 745,000 ft. ton. 
9:14 x 800° x 95°8 
B term = 98 2 450,000 ,, 
‘5 x 800° x 95°8 
y term = —jor == 24.000) 5; 


Total 1,170,400 ,, 
Calculated bending moment in arrival condition 985,000 ft. ton. 
F oil eis : : 
In the case of the “ Leviathan” [, = 0355 the formula gives approximately correct results, but 
4 
Mr. Balfour has apparently overlooked the fact that the hogging bending moment of the “ Leviathan” is 
abnormally large in consequence of the peculiarity of its boiler installation (46 very light W.T. Boilers), 


resulting in a machinery weight per foot which is about half that of the machinery installations of the 
other vessels on his list. 
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d ; ‘ : ; 
In the case of vessel G, L = 0444 the estimated bending moment is only slightly smaller than the 
4 


calculated figure, but the presence of the forward cross-bunker is doubtful (see weight diagram on 
page 304 of Biles’ Volume I, Edition 1919) and the block coefficient, the effect of which is neglected in 


F fivewss : 
the Balfour formula, is abnormally low for that L ratio. Had these two factors been taken into 
x 4 
consideration the difference between the two bending moments would have been much greater. 


As the type of average normal ships varies gradually from the cargo, through the cargo-passenger, to 
the liner type without any definite distinction between one type and another, also a formula which purports 
to show the variation of bending moment with variation of draught consequent upon variation of type, 
should follow the same law and not leave entirely to the discretion of the user the choice of a y coefficient 
depending wholly on the nominal type of ship. 


If this conclusion be accepted and we admit that the curves on diagram 3 are perhaps a truer 
representation of the laws governing the average variation of bending moment with variation of draught 
consequent upon variation of type than the linear relations represented by the Balfour formula, it would 


: : é : ex : 
logically follow, going step by step through Mr. Balfour’s reasoning, that the locus of yp including 


secondary factors and practical limits cannot be a hyperbola nor, in view of the peculiar form of the C, 
curve, any curve which could be expressed by a simple mathematical relation. 


The ideal to be aimed at in assessing scantlings, would be to retain the same margin of safety in all 
types of vessels and conditions of service. As conditions of service, however, vary with type, basic stresses 
should also vary not only with length, but also with type, if the same practical margin of safety is to be 
maintained. 

The Society’s system of assessing longitudinal scantlings is based on the Load Line Convention “/” 


values which, in turn, are derived from the assumption that bending moment varies directly with draught. 


The dash and dotted line marked L.1.C. shows bending moments varying directly as draught and the 
difference between this line and the C, curve shows the difference between’ the bending moments on which 
the rule scantlings are based and the bending moments obtained from this investigation. 

: : a: As : 
The maximum difference between the two curves occurs at about -05 [, 0" intermediate cargo and 
4 
passenger region, where the bending moments derived from the C, curve are about 18 per cent. higher 
than the standard bending moment, and, consequently, the resulting stresses will be about 18 per cent. 
higher than the basic stresses assumed in the determination of the “/” value. 


But “/” values were primarily intended to apply to cargo vessels, and basic stresses were kept 
purposely low in order to cover for the unavoidable increase in stresses arising through improper loading, 
It would therefore seem logical that, in the case of the cargo-passenger vessel, where the possibilities of 
improper distribution of cargo are greatly reduced, a higher basic stress would be permissible. 


In the liner region the standard bending moment curve approached again very closely the C, curve, 
and the adoption of scantlings based directly on vad line “/” values should therefore give approximately 
cargo basic stresses. 

Whether cargo stresses should form a suitable basis for assessing scantlings for Atlantic liners is a 
point which is still open to discussion. 

The present practice of extrapolating rule cargo scantlings for obtaining liner scantlings leaves 
certainly something to be desired, and it is hoped that, in the interest of the shipping community as ¢ 
whole, the question of scantlings for large passenger vessels will be given, in the near future, the attention 
it deserves and result in the publication of special scantling tables. 

In conclusion, I desire to thank Mr. Micali, who has helped me with his criticism and with the 


: . F ce: he M 
calculations involved in the determination of the I curves, 
4 


TABLE 2. 


cy LAX Bx Ce —»y | eas Pa S M | og, CX AXEL w,| M,+M, feiog , meror 
a tons. te ' a ad Moment. a iil 
| uit ; - | | 
“95 | 1°66 816000 | 34200) 26°90 | 0336 | equival "hd | 5-4 147700 963700 985000 |— 2°6 
1°66 643000 33400] 29°8 | -0392 “D6 tod 384000 “1,027000. 973000 |+ 5:55 
1°66 640000 32400 29-00 | 0382 D6 | 13°25 | 326000 966000. 1,020000 l— 56 
D 55 1,408000 56565 | 34°40 | 0363 49 ea | 615000 2.023000 2.000000 + ‘1d 
1:75 1,315000 52000 | 32°20 | 0355 “46 12°50 589000 | 1.904000 | 1905000) 0 
1°78 400000 21800 | 24°90 | -0367 | assumed*50 | 9°5 140500 540500 | 550000 — 1°73 | 
155 141000 | 11950/23°38|-0444| 38 «| 20°25 127000 268000) 258000|4+ 4:26 
1°84 20900 3820 | 16°45 | 0548 | assumed:25 | 18°9 21680 42580 52100 22-4 
1975 77500 9170 | 22°00 | °0517 oe yd) palate: 69500 | 147000 158300 |— oa 
1°66 88600 9240 | 22°30 | 0485 * 30 | 21;9 93000 181600 185400 |+ 271 
2°04 132600 14600 | 25°90 | °0535 aS 20 | 16°5 116800 247400} 247000 0 
1975 173400 17200 | 27°80 | 70525 20 16°75 152500 325900} 329000\— "94 
| 1°975 192000 18900 | 27°60 | °0520 | assumed:20 | 17°75 177800 369800} 433700 |—17°3 
2°04 256000 22000 | 29°50 0508 | oe 20 |17°0 217200 | 473000 481000 |— 1°66 
1:88 37000 | 5500) 17°50 | -0515 py AGS | 19-2 36100. | 73100 74000 |— 1°23 
2°44 1LO000 13550 | 23°95 | 0556 13 | 8:0 46600 156600} 166000 |— 5°6 
2°35 79800 11134 | 23°15 | °0580 | "155 10-4 46400 126200; 127800\|— 1°25 
2°18 66600 10000 | 22°00 -0572 | assumed-15 1371 50450 117050! 115700/+ 1°16 
| 2°07 105600 13630 | 26°30 | 0585 | oy 14°5 89000 194600) 195500\'— *046 
} | 


Lt 
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REPLY BY THE AUTHOR. 


I am pleased to note, from the contributions to the discussion, that my paper has stimulated interest 
in a highly controversial subject, and I am specially indebted to Mr. Costantini, assisted by Mr. Micali, for 
his contribution to the general knowledge. I was associated with both in the Trieste Office and can still 
remember the arguments when I first suggested that the law for maximum bending moment on a base of 
draught, over the working range, had a term independent of draught. 


Before replying to the discussion it seems advisable to refer to past history. Mr, Alexander in the 
transactions of Institution of Naval Architects, 1905, shows that the bending moment due to the 
passage of a wave depends on the length of the wave, height of wave and the form of the vessel between 
the lines touching the crest and trough of the wave. Dr. Telfer, in his contribution to the discussion on 
Mr. W. Thomson’s paper in T.I.N.A. 1923, gives the following formula, based on substituting for the 
ordinary trochoidal wave, a triangular wave of equal height and length. 

B pnt Ba lagi 
M=AxL jr000; * a =} 
where a = coefficient of area of end water plane 
Cy, = block coefficient 
and p x L = the horizontal distance between, of the end centres of buoyancy and gravity. 


In 1928, Mr. Foster King developed his method of calculating the bending moment by analysing the 
variation in “pL” due to the passage of the wave, and concluded the ordinary formula based on the 
assumption that the bending moment varies as the draught should have a load effect. He developed his 
theory still further and in 1931, referring to large sized vessels in the discussion on Sir John Biles’ paper 
in the transactions of the Institution of Naval Architects of that year, gives the following :— 


3 
where the distribution of weight is perfect nae oe ta ze aN 
: 40,000 
; : , ‘ L? B 
where allowance is made for a small margin for eccentric loading M = 33.000 


Further, in the same discussion he points out that the draught used with the formula 


M= I? x B = x 0°75 


fairly close to the ideal position as in the case of passenger ships, and in the case of cargo vessels 6 per cent. L. 


The foregoing excerpts are helpful to an understanding of the problem, and Mr. Murray’s argument 
might be expressed mathematically by Dr. Telfers’ formula and theoretically the maximum bending 
moment is not a direct function of draught or of block coefficient. 


Yet for cargo ships the maximum bending moment can be reasonably assumed to vary as the draught 


should not be less than 5 per cent. L where the centre of gravity of loads are 


; : L 4 
or in other words the coefficients “a,” C + > and p vary in such a manner that for normal cargo forms 
b d D5 


M ce d, the initial assumption made for the Z series. The convention « J” values are based on this assumption. 
Consider now Mr. Costantini’s results as shown on Diagram 3. He has taken average values for the 


ene ; : , d ¢ F 
coefficient “B,” transposed the formula into his bases, viz., L?B on a base of j, Where “d” is arrival 
4 


draught instead of departure draught. 


There is general agreement between his values and my own, and the effect is even more striking if 
the value for y, viz., 5, suggested on page 32 of the Paper for cargo-passenger vessels with small block 
coefficients is incorporated thereon. 


Many discussions have taken place on the influence of block coeflicient on bending moment, but as 
far as I know no one has suggested that the bending moment under standard conditions of loading and 
wave profile should actually increase at the upper range, as draught is reduced. Mr. Costantini’s 
diagram confirms this, and Mr. Forster King by using constant draught, d = -06 L and constant block 


I? Bd <6 : ; 
et approximates to it. Plotted on 


coefficient Cy = 0°75 when applying the formula M = 


Diagram 3 Mr. Forster King’s curve would be a line parallel to the “y” axis M = 3°68 L'B x 107% 
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The form of any formula for maximum bending moment depends, however, on the purpose it is 
intended to serve. I have tried to contrast type with type, using the passenger vessel as a basis, in order 


‘ I : ; 
to determine how the Y value and scantlings should vary over the working range of draught for constant 


length and constant depth. 

The problem, or at least part of the problem, may be stated simply with a concrete example. For a 
series of vessels, all primarily engaged as passenger vessels, say 750 ft. in length, over a range of designed 
draught from 30 ft. to 38 ft. does the maximum bending movement vary as the draught and, assuming 


, I 
constant stress for constant length, should the Y value vary as the draught. 


Mr. Foster King appears to be of the opinion that draught is of little consequence. His limiting 

A ; : : 13B L°B 

values for maximum bending moment for normal cases, viz., 40,000 and 33.000 

2-5 L°B x 10° and 3°03 L3B x 10° and it will be noted that in Mr. Costantini’s diagram 3 the a + B 

curve lies practically within these limits, a point I had not noticed until these values were plotted on 
another basis. 

Mr. Townshend from his own investigation agrees with the fundamental assumption that in such a 

case bending moment does not vary directly with draught. Mr. Costantini has used arrival draught in 


may be expressed 


at a . : I : 
his | value. This is the usual text book method; but to apply his results directly to Y values if would 
4 


be necessary to arrange scantlings on arrival draught, over which classification Societies have no control, 
instead of a departure draught, i.e., draught to centre of disc. However, it may be assumed that, for the 
750 ft. vessel the deeper draught vessels have larger bunker capacity and that the range of draught will 


; : 7 : esd A 
be reduced from 30 ft. to 88 ft. departure to 27 ft. to 34 ft. arrival, ie., L “8 “036 to °046. In 
Mr. Costantini’s diagram 3 the mean slope of the curve Cy + ©, over this range shews that 
M ce (d—constant) and the Y value assuming stress is constant, for constant length could be reduced at 


arate greater than the rate of reduction in draught. 

Such a result is contrary to present day practice, I, therefore, cannot agree with Mr. Costantini’s 
contention that his curve is a truer representation of the laws governing the variation of bending moment 
with variation of draught, and prefer to use the passenger type as a basis and incorporate a “y” value 
varying with type. 

The upper part of the curve in Diagram 3 shows close agreement between the two sets of analysis, 


: : d ; : F 
and this covers a range from [, 060 to 045, that is a range in arrival draught from 24 ft. to 18 ft. for 


4 
a 400 ft. vessel and 36 ft. to 27 ft. for a 600 ft. vessel. 
Mr. Costantini’s curve also demonstrates what is shown on Table 1 of the paper, that for the deep 


: L? Bd : 
loaded cargo vessel about 400 ft. in length [=F equals approximately 46, and for a large passenger 


liner about 750 ft. this factor is the same. It is not possible, however, to make any useful deduction 
from this when assessing scantlings. 

As I have mentioned before, it is the law for the maximum bending moment over the working 
range of draught for constant length that is all important. This is especially so if a basis for analysing 


I F ae 
Y values is the objective. 

The next point at issue is whether depth of structure is a factor to be taken account of. In the 
initial stages of this investigation I found that, other factors being constant, the y Value did vary with 


depth to strength deck. At first, I considered the stress varied with depth to strength deck, but on 
further consideration came to the conclusion that, while this is true, the maximum bending moment also 
varies in some manner with depth of structure. The effect is relatively small compared with the 
vargo effect. 


14 


I am pleased to note that Mr. Townshend concurs in the general reasoning on this point. 


Mr. Shepheard and Mr. Costantini consider that the choice of a suitable y value leaves too much to 
the choice of the individual. The use of any empirical formula does depend on a judicious selection of 
coefficients, but in this case no great difficulty need arise. 


The y values may be estimated with the aid of the end centres of buoyancy given by Mr. Foster 
King, provided the deadweight, both cargo and bunkers, is known and a capacity plan is available. 


While it is most useful to be able to make an approximation for the maximum bending moment, 
there is no difficulty in calculating the bending moment for the standard or any other condition, 
although the work involved may be considerable. 


The greater problem, especially with ships 600 ft. in len th and over, is in determining the 
iS . I JG: ; 8 
scantlings once the bending moment has been calculated. It Is So customary to use the bending moment 
factor M that instinctively it is assumed that 4 and scantlings, on the average, should vary as the 

: it an 
draught. The analysis of ~ values, therefore, can serve a most useful purpose. It may be difficult as 
Y pur} y 
Mr. Shepheard and Mr. Murray point out, but I do not consider the difficulties are insuperable. The 
Hina: Met pose ie I : 
problem in its simpliest form may be stated thus: the y Value and scantlings are known for an actual 
ship, say 750 ft. in length, 38 ft. draught. This vessel, structurally, has been a success under service 
conditions ; what are the > value and scantlines for a somewhat similar yessel of the same length but 
6 5 
draught 32 ft. ? 


Up to this stage there is general agreement between Mr. Costantini and myself. He, however, finds 
the second part of the paper illogical. I do not question his logic, but his premises must be faulty. 


While a doubt may exist whether depth is a factor to be taken account of in assessing maximum 
bending moments, I have no hesitation in affirming that depth is a most important factor in analysing 


I ; ; : ye 
y Values for all vessels where draught is small in relation to the depth to strength deck amidships. 
Consider the ordinary cargo ship which is represented practically by one point on Mr. Costantini’s 


Diagram 3, viz., TL = 06. The ratio of draught to depth for constant length is practically constant, 


and assuming that M ced for this type, as is reasonably, then : ec D. No practical difficulties arise in 
applying this, as with reduction of draught, due to reduction in depth, the strength deck plating 
increases in thickness. 

Hence ¥ values for cargo ships with minimum freeboard, where the freeboard deck is the strength 
deck, can be assumed to be a radial straight line through the origin. Where a bridge is incorporated 
into the girder this does not apply, as it is impracticable to maintain the same y Value through the 
bridge as clear of the bridge. 

It is, however, an entirely different proposition where draught is reduced and the depth remains 
constant or actually increases. To assume that the y Value should pass through the origin would 


be most misleading. For a series of vessels of constant length scantlings are arranged so that 
t = F(d) + constant. 


: : I 
It may be noted that the tabular scantlings in the Rules are arranged so that the y Values for 


cargo ships are approximately radial straight lines through the origin, yet when the tables are applied to 


i) 


vessels of reduced draught on an equivalent moulded depth basis the y values are considerably in excess 


of the Convention “/” values. This result undoubtedly arises from the foregoing facts. 
: I ae : : ' 
In analysing y values, therefore, it is necessary to take into consideration that when depth is 


é I aa 
constant and draught varies the curve for does not pass through the origin, a fact apparently that 
Mr. Costantini has ignored. 


Even if special tables were arranged for passenger vessels, practical limits, probably of a different 
order would apply. 


‘Take the case of an actual vessel 214 ft. x 30°5 ft. x 22°8 ft. to strength deck amidships, moulded 
draught 10°35 ft. 


] : 
The Y actual wr re ive ere OSOmIEn ot. 


> from Convention ‘/” values EY 


” 


y from equation ... ws ae ROR . 


: I . 0 . s 
It may be mentioned that the y value at zero is 1,960 in ? ft. This value is on the high side 


because the “p” values in the paper are based on a 600 ft. ship, and the vessel in question had simple 
floors and a strength deck consisting of stringers and tie plates. The actual and the calculated results 


are in close agreement because, on the other hand, the Y value at the standard dranght is low, due to 


the Conyention “/” values having been reduced 10 per cent. from these in the L.L.C.’s report. This 
10 per cent. reduction applied to a section through openings, but for small ships with stringers and ties 
the 100 per cent. value should have been adopted. The example, however, has been chosen to demonstrate 
the necessity of making allowance for the term independent of draught, and not for the quantitative 
value of this term. 


Compare now the diagram on page 27 of the paper with Mr. Costantini’s Diagram 3. Allow for the 
— ; d 
difference between arrival and departure draught and conyert draught to I values. The depth to strength 
4 


deck increases as draught is reduced, due to the increased number of passengers carried in the super- 
structures, and if a curve be sketched in, making this allowance, the curve approximates in form to the 
upper part curve C, + C, in Diagram 3. The lower part of this curve does not apply to a vessel of this 
length. Mr. Costantini appears to be under the impression that for a series of actual ships, the form of 
the curve is hyperbolic. As already mentioned, I cannot agree that the lower part of the curve is truly 
representative of large passenger liners, not at least when applied to a series of vessels of constant length 
and varying designed draught. 


The conclusion I have come to is 


I 
(a) for large passenger vessels, the y values for constant length can be analysed on the 


3 I 
assumption that y = md + ec. 
(b) for passenger vessels, not of the largest class, depth to strength deck is a most important 
factor in assessing Y values. 


One example has already been quoted, others are shown in Fig. 4. 
Vessel A. Proposed American super-liners. 
Vessel B.  “ Majestic.” 
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This vessel has divided uptakes and under service conditions, fracture of the top members of the 
structure occurred. 
Vessel C is a liner which has given signs of weakness. 
Vessel D. “Conte di Savoia.” 
Vessel E is a passenger liner about 600 ft. which has had considerable trouble at the forward 
break. 
Vessel F is a 600 ft. vessel, scantlings based on Rule equivalent moulded depth. 
We It hatin in 
In addition the y Value for “ Berengaria” is about 3 per cent. below and those for the “ Aquitania ” 
and “ Mauretania” are slightly above the curve. 
In large vessels, signs of longitudinal weakness do occur, due to ordinary service conditions. It 


should be borne in mind that the standard conditions on which bending moments are calculated bear no 
relationship to actual service conditions. The advantage therefore of analysing the geometrical properties 


of midship sections type by type in the form of y Values is great as it eliminates hypothetical quantities. 


If, in addition, the bending moment in still water is known, a comparison of type with type can be made, 
This indirect method of approach should become of increasing value, as Sir J. H. Biles, in his paper 
“The Draught and Dimensions of the Most Economical Ship,” T.I.N.A., 1931, suggested a new basis, 
which if adopted, would radically modify the values of the calculated bending moment. It would, of 


course, also effect the hypothetical stress values, but the critical comparison would be on a basis of 
y Values. It is submitted the basis for this comparison, as stated in the paper and demonstrated in 
Fig. 4 of this discussion, is sound, at least it does show u p weaknesses. I have enlarged on the foregoing 
because of Mr. Costantini’s challenge regarding the basis of analysing y Values. It recalls pleasant 


memories, because the informal discussions in the Trieste office were often animated. 


Mr. Thomson states the case of uneven loading in concise terms and points out the difficulties of 
applying any general formula, especially to vessels in ballast trim. In the paper I have limited my 
investigation to vessels where the departure draught is the service draught or draught to centre of dise, 
and the uneven loading is due to differences in design and arrangement caused by variation in type. For 
vessels in ballast trim with concentrated loads amidships a bending moment factor hased on L°B would 
be better than the usual A x L. As regards extrapolation, the information in Fig. 4 gives further 
confirmation and justification for the methods recommended. The Load Line Committee’s investigation 
as regards strength was confined to cargo vessels with geometric freeboards, and I judge, from 
Mr. Thomson’s remarks, that he is of opinion that the Convention “f” values cannot be applied directly 


to passenger and cargo-passenger type with freeboards greater than the minimum, as the : values would 
be too low. He gives an explanation with regard to the Rule Tables of 1913, but evades any attempt at 
deducing a basic reason. 


Mr. Murray as a critic is a purist—a curve on a base of draught must pass through the origin. As 


the author of Three Island Ships,” he finds, on page 3 of his paper, that he must modify the theoretical] 
index to suit practical limits. 


Mr. Shepheard is mistaken. in his supposition that I am proposing any formula to give the . values 
for all ships. I am fully aware of the tentative nature of the values given, and ny aim is to derive a 
basis for analysing Y values, calculated on the standard Convention method. He prefers the well-tried 


: I : tae. ‘ : . 
bending moment factor 4 but this factor depends also on a judicious selection of coefficients, For 
cargo ships I would use it in preference to any other, but, in contrasting a cargo ship with a passenger 
ship, I consider the method proposed is better. For types other than cargo ships, the underlying 
assumption that bending moment. varies directly as the block coefficient and as the draught is not 
justified. 


17 


Coming now to points of detail, the first is in connection with the bending moment of the 
“Conte di Savoia.” When I wrote the Paper the results had not been published. These, however, 
appeared in the Special Number of the Shipbuilder. 


Departure Nevival 
Fully Laden.| ~* Bs 
Displacement in tons ree ait 39,998 34,230 
Bending moment ft. tons... ...| 966,000 986,000 
Tensile stress on deck In tons 
per sq. in. = ee gay 8:07 8°24 


These figures are interesting and are based on the actual estimated arrival condition, and the 
difference between the bending moments of arrival and departure is only 2 per cent. This is a most 
unusual result, and depends on the conditions assumed for arrival, viz., 

(a) that every second wing tank was full, 
(b) that a certain percentage of oil fuel was in the cross bunker aft of the boiler space, and 
none in that forward of the boiler space. 

It is not possible to use the above figures in direct comparison with those based on a standard 
condition with all bunkers amidships empty. 


Another difficulty in comparing bending moments arises in assessing the length of the ship. For 
the “Conte di Savoia” :— 


Length overall... ‘fe an for avi ais .) B14f6. 73 in. 
Length on L.W.L. te ae ae a Sie ... 800 ft. 104 in. 
Length on L.W.L. from fore side of stem to centre of rudder 

stock, i.e., freeboard length ... Pec me ASS we TTS bs 
96 per cent. of length on L.W.L. oe are oR res) ROOTES 


In this investigation it was decided to adopt the Convention freeboard length as the length for 
comparison purposes. For this particular ship, this length is probably excessive because, owing to the 
type of steering gear adopted, the rudder stock is farther aft than the normal and the stem is raked. 
The figure, however, to use in the formule is 778, and not 800 as used by Mr. Costantini. Hence the 
bending moment by the formul, allowing for one tier of superstructures above the strength deck as fitted, 
is 1,132,000 ft. tons for the standard arrival condition, with bunkers amidships empty. 

It is not possible to estimate the standard arrival condition with any degree of accuracy from the 
arrival condition under the special conditions assumed, but a difference of 146,000 ft. tons is not 
unreasonable. On this estimate of the standard arrival condition, Mr. Costantini’s value of M, + M,, 
i.e., 963,700 ft. tons, is decidedly low, and, in my opinion, indicates that the lower part of the curve in 
Diagram 3 requires to be modified. 

Mr. Murray quotes the case of a cargo and a passenger vessel 500 ft. in length, and assumes the 
Convention */” values are applied in the two cases. I have no data for a cargo vessel of this length. 
but I think the ratio of length to depth would be more like 12 than 11. For a passenger vessel with 


. 5 . . 4 . 
two tiers of superstructures I am sure the strength deck would be one tier higher, i.e., D= 9°4. This 


would increase the “B” value in the latter case. For a passenger vessel of this length, depth, and 
draught, special consideration would require to be given to secondary factors and practical limits, and 


I ; : 
the Y value would be much greater than that deduced from the Convention “f” values. As I pointed 


out in para. 29, the bending moment may also be affected. 
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Mr. Murray on his own basis finds the Stress on the passenger vessel is -94 that of the cargo ship. 
This agrees with the assumption made in para. 16 that stress decreases with draught. This reduction, 
however, is not sufficient for the reason given in para. 23. 

With reference to part of Mr. Murray’s remarks, attention is drawn to the coincidence as shown in 
Mr. Costantini’s Diagram No. 3 between the modified a value as shown thereon and the curve C 


i 

So far, I have made no reference to Diagram 1 of Mr. Costantini’s contribution. In the study of 
bending moments it is soon realised that the percentage of length of machinery space to length of ship is 
one of the factors. Reference is made to this in Table 1, ship 5, and again in comparing a cargo ship 
with a cargo passenger liner on page 22. Mr. Costantini has developed this theme and presented the 
Association with a series of curves giving bending moments in still water in relation to block coefficient, 


d dm 


y, and 7: The curves, however, must also depend on the assumptions made as regards the disposition 
4 4 


of the deadweight, and the effect of the weight of superstructures, In a cargo passenger ship the former 
is all important. For example, Mr. Costantini refers to the two papers by Mr. Champness, and very. 
rightly takes exception to the length of machinery space being assumed constant for all types. Greater 
exception, however, can be taken to the assumption that the cargo is homogeneous, and varying the densit 
of the cargo to suit this assumption, If the vessels with fine block coefficient are assumed to be of the 
cargo passenger type and the bridge space devoted to passengers, the deadweight carrying capacity will 
not be materially affected but the cargo cubic capacity will be reduced by the actual space devoted to 
passenger accomodation. Hence, on the assumption for homogeneous cargo, the density will be increased 
and in addition a cargo weight will be transferred from amidships to the ends of the vessel, [n consequence 
the bending moment due to the deadweight will show a greater increase than that due to increasing the 
length of the machinery space. In actual cases, when taking account of change of type both these effects 
take place together, and the bending moment of the cargo passenger ship would be equal to or even 
greater than the cargo ship with full block coefficient, 


Mr. Costantini’s curves depend, therefore, on the whole general arrangement assumed with change 
of type, and not on one particular item, viz. length of machinery space to length of ship. That he 
would make a judicious selection is undoubted, but I rather demur when he assumes that where there is 
agreement—we are both right where there is a difference—he is right. 


Mr. Costantini raises the question of liner seantlings. In my Paper I was chiefly concerned in an 


endeavour to form a basis for analysing ¥ values, and until a feasible basis is found it is hardly possible 


to formulate special liner Scantling tables, as these tables must embody present day practice of actual 


ships on a y basis, and it may be pointed out it is not possible to arrange scantlings directly on a non- 
dimensional maximum bending moment curve based on arrival draught. 


While, no doubt, special liner scantlings would be an advantage, there is the great merit of simplicity 
in using one set of tables, provided the numerals can be adopted to suit type and draught and the 
present freeboard tables give greater scope in this direction than those previously in use, as the only 
discontinuity is in the minus depth correction. 


It would, therefore, be possible to modify the depth numeral for the percentage of length covered by 
erection and for the freeboard depth correction, and use one set of tables for the full scantling and for 
the complete superstructure types. 

In conclusion, I may say that I have realised that the Load Line Committee's “/” values—now 
embodied in the International Freeboard Convention—cannot be applied directly to vessels where the 
draught in relation to the length, or, as I prefer to state it, in relation to the depth to strength deck, 
departs from that for a cargo vessel, and I submit the arguments in the Paper give a logical reason for 
observed facts. 
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Block Coefficient Ch. 
DraGraMm No. 1. 
Giving Values of Coefficients Cs for Bending Moment in Still Water. 


Coefficient Cw on a base of block coefficient 
where Mw = Moment due to passage of standard wave in ft. tons. 
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20105 
X 
X 
K 
= 
S 
we 
w 
g 
SG 
5*10°> 
2 
G 
K 
2 
& 
% 
é 
S a 
G 10Ox/o : 


iy 4 
BLOCK COEFFICIENT 
Dracram No. 2. 


3x /oF 


Ce for Cb 


= 9D INVISWOD YOID 


2«lo> 


Dracram No. 


“=TILNELSNO? Yor ™) 


tx1o* 


9 
) 
‘ 
be 
« 
& ; 
f rd 
z= 
g 
8 
5 
x 
*y 
& 
Ny 
= 
Ss 
y 
% 3 3 3 
3 3 3 3 


yqouar| 
qyouel( [BALL 


2 
oe 


/ 2! 
PP) 4, 
fl 
425 t 


t DEAVGH ra 
8. G 2: rap - 
I 


YR values on a base of draught for actual ships compared with values derived from formule in the paper. 


: : I 
L.F. Lineal formula Y =imd +c. 
H.F. formula based on the Hyperbola. 
J = convention “/” values. 
iigieas includes plating between uptakes. 


|b” exeludes plating between uptakes. 


Fig. 4. 


NOTES ON SURVEYING DUTIES IN 
FOREIGN PORTS. 


By F. G. BROOKE SMITH. 


ReaD 71H DECEMBER, 1933. 


The writer has frequently heard it remarked, when discussing the Staff Association, that, admirable 
and instructive as the Papers contributed are, it might be appreciated if arrangements were made so that 
one paper, each session at least, dealt with the carrying out of ordinary routine survey work. There seems 
no doubt but that such a paper would lend itself to criticism of a healthy nature, and though the points 
dealt with may be ancient knowledge to the older Surveyors, still it is hoped they may at least be of some 
interest to the younger Surveyors of this Society. In any case, an interchange of opinions would be 
beneficial to all concerned. 


Being in agreement with the foregoing, a paper on surveying duties in foreign ports suggested itself, 
and, although the scope of this paper may be somewhat limited, it is hoped the discussion may increase the 
subject. 


In taking up duties in a foreign port, an early effort requires to be made to establish friendly relations 
with the various people who are likely to be met with in a professional capacity, particularly in the case of 
building and repair establishments. 


First impressions are usually of a lasting nature, and it behoves the Surveyor to make the necessary 
effort to create a good impression. A still tongue, in reason, for a while often pays. Any opinion in 
connection with methods for the carrying out of work should at all times be listened to, and no loss of 
prestige is suffered if such is acted upon. It has been found to be surprising how often useful 
information is volunteered, when it is known that the Surveyor, in his own estimation, is not too important 
an individual to consider and discuss other people’s suggestions. 


Outside of new work, surveying duties abroad are of a most varied and frequently interesting 
character. All types of surveys have to be undertaken on classed and unclassed vessels, buoys, jetties and, 
in fact, everything that may come under the heading of “marine casualty.” To these has to be added 
the surveys of land installations which have been found to be in the nature of a welcome change from 
marine work, owing to their diversity in character. 


The writer has vivid memories of carrying out the survey, in the sole company of two other foreigners, 
of a large produce factory, in and around which a serious revolution had centred. A great deal of wanton 
and unnecessary damage had been caused to the plant and buildings. After the survey had commenced, 
information was received from the British Naval Authorities to the effect that, owing to the unsettled 
conditions then prevailing, they could not accept any responsibility for our lives should further trouble 
develop in the neighbourhood of the plant in question. Suffice to say that no time was lost in making 
the necessary examination and leaving the danger zone as quickly as possible. 


At all times great care has to be exercised in avoiding those duties which, in particular, are prohibited 
without special authorisation. It is by no means an uncommon experience to be requested to hold surveys 
which are not permitted according to the Book of Instructions, and constant reference should be made to 
this book, which has been found by the writer to be of great assistance. 
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Survey oF New Work. 


Should the district include new construction, both hull and machinery, the friendship and the good 
opinion of the chief draughtsmen is invaluable. It has to be remembered that these gentlemen are 
responsible for any new departure in designs, and for modifications that the firm which they represent may 
be considering. ‘hey are invariably fully conversant with the Society’s Rules, and generally willing to 
discuss ideas that may be mooted, and it is suggested, when time permits, that frequent calls be made to 
the drawing offices, and by so doing, any enquires can become known. In the course of such visits the 
proposed plans may be examined, discussed, and, perhaps, a little advice tendered that will assist in fostering 
the good impressions which, it is hoped, have previously been created. 


In the case of a classed vessel, the plans are in due course submitted for consideration ; before being 
sent forward for official approval, a little time spent over them may result in the discovery of a slight error 
which the designer might prefer to have rectified, and thus save the red ink alterations which have so 
frequently caused a certain amount of unpleasantness amongst the parties concerned. 


Plans being approved, the next matter of importance is that of materials. This presents little 
difficulty to a Surveyor in a home port, but it has been found to be a very different problem abroad, and 
a great deal of care and attention requires to be exercised in this connection. This is due to the fact that 
the materials have to be imported, frequently from very considerable distances. A certain amount of 
materials, of necessity, are generally carried as stock and may have been in store for lengthy periods. 
When an order for new construction is obtained, it becomes a natural desire on the builder’s part to use 
the stock materials as far as possible. As the methods of storing plates, angles, bars, etc., are often of a 
most primitive nature, they have been found to be in such a state of deterioration that the Surveyor has 
had to use a considerable amount of discretion in deciding, in view of this, whether it is acceptable or not. 
One great difficulty with material which has been in stock for any considerable length of time is that of 
checking it with the corresponding advice notes, owing to the identification marks being indecipherable. 
Unless this can be done with a great deal of certainty, the material should not be accepted, despite the 
anxiety of the builders to do so. The writer has, on occasions, sincerely wished that the stamps at the 
steel works had not been allowed to become so worn, with the result that the marks were of doubtful value 
after the plates, etc., had been exposed to wind and weather for a comparatively short period. To those 
of our colleagues engaged in steel testing duties, it is suggested that they might use their good offices to 
ensure the better and more distinct branding of materials which are intended for despatch abroad. They 
can be assured that any improvement in this direction will be greatly appreciated by those who have the 
final handling. 


In some instances abroad it has been experienced that the builder is not so particular about the firm’s 
good reputation as should be the case, and will endeavour to work in materials which it is known ought 
not to be used, and, consequently, in many cases a very strict watch has to be kept throughout construction. 
The fact that the work, upon completion, has been carried out to the Surveyor’s full satisfaction is quoted 
as answer to any complaints at a later date. 


In dealing with the question of materials, rivets are most important, and too much care cannot be 
spent in this direction. Unfortunately, a number of specifications do not contain any reference to the 
quality of the rivets which are to be used, and some builders have the false impression that, although they 
buy their steel plates, etc., in the best market, these can be secured together by means of the cheapest 
rivets obtainable. Being cheap, it is not surprising to find that they are of inferior quality and often 
badly made. At the same time such rivets have been found to be quite capable of withstanding the bend 
and flattening tests as prescribed in the Rules. It is needless to emphasise the value of good class rivets. 
The best of workmanship is wasted on poor quality material, and the following experience of the writer on 
one occasion, in an endeavour to ensure good rivets, may be of passing interest. 


Although a certain shipbuilding establishment was constantly importing for stock purposes a large 
number of rivets covered by advice notes, certifying that these had been made from tested bars, it was 
found that the rivets which were being used in several instances were unsatisfactory. As a result of 
enquiries it was ascertained that a number of the rivets being in use from time to time were of local 
manufacture. The firm of shipbuilders in question had recently booked an order to build a small oil 
tanker to the Society’s class, and were desirous in fulfilling this contract to use the locally made product 
throughout. In consequence of this, a visit was paid to the rivet making establishment, with the object 
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of obtaining first-hand information regarding the quality of material used and mode of manufacture. In 
discussing the question of bars, it was frankly admitted that all those used in the manufacture of the 
rivets were of untested material. The manufacturer’s representative said that the reason for using 
untested material was economy, the difference in cost for the tested, and admittedly superior, bar being 
quite a considerable amount. Attention was drawn to the necessity for the rivets to be used in the 
proposed oil tanker being made of materials fulfilling classification requirements. In an effort to meet the 
desires of all parties interested it was suggested that tested bars should be imported, checked with their 
certificates upon arrival, stored separately, and the rivets be made from these bars as required, constant 
check being kept on the bars so used. This arrangement fell through when the management enquired 
what was to prevent untested bars being added occasionally to the stock of tested material. As a result 
of the interview, it was felt that little confidence could be placed in the firm to manufacture reliable rivets 
from tested bars. After consultation with the builders’ and owners’ representatives, it was decided by 
them to import the necessary rivets covered by the usual certificates. 


Whilst the foregoing is not quoted as an everyday occurrence, it is thought to be of some interest :s8 
an example of one of the varied problems and trials a Surveyor may be called upon to deal with in a port 
abroad. 


Before leaving the subject of rivets, it is ventured to state that the information contained in the 
memorandum regarding the procedure to be adopted when testing for segregation by the sulphur print 
method will, it is believed, be found of considerable assistance when difficulty is experienced in 


endeavouring to determine the reason for the rapid deterioration of rivet points under service conditions. 


Once the question of materials has been satisfactorily settled as being in strict accordance with the 
Rules, a visit should be paid to the building yard and arrangements made for the blocks to be examined 
and properly sighted, before any keel plates are laid. To those accustomed to the work and procedure in 
a first-class shipyard, this may be considered as an unnecessary precaution on the Surveyor’s part, but it 
has to be borne in mind that, in many ports abroad, the berths have not been prepared with the same 
strict care and attention as in the recognised shipbuilding yards in a home port, the workmen are not 
nearly so skilful, nor is the same attention paid to details. Further to this, the owners often expect the 
classification Surveyor to be responsible for the building of a vessel from its inception. The reason for 
building to class being often for no other reason but to have the construction supervised by a disinterested 
party in his professional capacity, and thus to eusure having a first-class job. This is emphasised in a 
number of cases abroad, when vessels are built to class and withdrawn shortly after being put into 
service. 

A certain amount of attention has to be paid to the punching and power riveting machines, if the 
latter are to be used. As the material is generally specially imported for a specific purpose, there is none 
to spare, and it can be readily understood that any plates condemned on account of badly punched holes 
may seriously delay the building of the vessel, to the annoyance of the owners who, once the contract is 
signed, are anxious to obtain delivery of the vessel as early as possible. At the same time strained relations 
arise between the builders and the Surveyor, which if possible should be avoided. Work which is carried 
out in a bad atmosphere has a tendency to be completed in a like condition. The punching machines 
should therefore be examined at frequent intervals to ensure that the dies and punches are in good order 
and functioning in the correct manner, so that the holes are being punched clean and not simply torn out. 


The work of the hydraulic riveting machines requires to be constantly examined for the purpose of 
noting whether the rivet heads are being closed up true with the body. It has been found that these are 
sometimes badly set over to one side. As it is a simple matter of adjustment of the jaws, this defect can, 
and should, be remedied at an early stage. 


The checking of rivet holes for being fair generally calls for a considerable amount of supervision. 
This remark also applies to the angle and depth of the countersinking. In this connection it has been 
found to be good practice always to carry two small brass countersink ganges, one of each angle, as required 
by the Rules. The frequent use of these, and at the same time impressing on those responsible the 
necessity for countersinking being carried out in the recognised manner, has usually resulted in the desired 
result being obtained. ‘Too often, it has been noted that without supervision, countersinking is carried 
out in a very haphazard manner, invariably not of sufficient depth and at any angle except that which it 
should be. 
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In bolting materials together, preparatory to riveting, difficulty has been experienced in persuading 
the responsible parties to realise the absolute necessity for ample and correct size service bolts. Ina 
number of cases it has been found to be the practice to use as few of these as possible, even going to 
extremes. In view of its importance, no half measures should be tolerated in this direction, and riveting 
not allowed until such time as the Surveyor is fully satisfied on this point. It is, undoubtedly, better to 
overdo the bolting up, if possible, than the reverse. 


Rivets should be delivered to the riveting squads in the correct lengths, and the bad practice of 
cutting a small length of the end, after the rivet has been pushed through the hole, prior to hammering 
up, should not be permitted. If allowed to continue the rivets, in a finished condition, will be of varying 
sizes, generally too small, unsightly and unsatisfactory. As the rivet has cooled off considerably before 
the hammering up proper commences, a great deal of work is carried out on the rivet when it is too cold. 
To this cause has been attributed the breaking away of a number of rivet points during testing, and when 
any slight caulking has been found necessary. 


In many ports abroad, where new construction is only a minor portion of the Surveyor’s duties, it is 
often found difficult, when busy with other surveys, to give the new work the attention which is desired. 
Every effort requires to be made to keep a strict watch over it, otherwise advantage is quickly taken of the 
Surveyor’s absence. It has been found to be an unwise practice to make visits at regular intervals, varied 
and frequent visits being preferable. 


The building of the hull in general usually proceeds along the accepted lines, although it has been 
noted in some instances that it is the practice to go to extremes when water tests are being carried out on 
the stocks. In such cases the Surveyor has to be satisfied by personal inspection that the vessel is well 
and efficiently supported. 


With light draught vessels, specially constructed for shallow waters, it is customary for the contract 
between builders and owners to specify a definite carrying capacity at a maximum draught. In such cases 
it is advisable to be present when the draught marks are set off, which should be carried out also in the 
presence of representatives from both builders and owners, and agreed upon by all parties as being correct. 
The marks shoald be again checked after being finally cut in. 


The construction of main engines as a general rule follows along the accepted lines for such, and 
presents no exceptional features. Care has to be taken, however, with respect to important forgings. 
Some makers have been encountered who contend that, provided a forging is made from a billet which is 
certified as being tested material, no further tests are necessary. As the reasons for the need of the tests 
from finished forgings are so obvious, and the Rules in this connection so definite, it may seem strange 
that there is any necessity for a difference of opinion in the matter; nevertheless, such has been the case, 
and consequently great attention has to be paid to important forgings and their test pieces. This is 
further emphasised by the fact that the smiths’ shops are often far from being up-to-date, and many heats 
may have to be applied, generally of a local nature, in the making of a quite straightforward and simple 
forging. 


A further difficulty is that of annealing. This invariably raises all sorts of objections, due primarily 
to the cost of firing the annealing furnaces. One method which has been seriously suggested was to cover 
the red-hot forging with ashes and allow it to cool off in this manner. To what purpose this was to serve 
has never been properly ascertained ; as an annealing process it was certainly regarded as useless, and 
received the consideration it deserved. 


Boiler materials do not usually present the same difficulty with regards to checking as ship materials. 
Very little, if any, is carried for stock purposes, and consequently is specially ordered for each contract. 
Upon arrival the plates and bars can be easily checked with their advice notes. Simultaneously it is 
advisable to make a surface inspection prior to work being commenced on the materials. 


The flanging of boiler plates is frequently carried out entirely by hand without the aid of machinery 
at all. Due to this fact, it can be readily understood that the construction of a boiler often takes a long 
time, and a plate which has to be flanged in this manner requires to be locally heated with a great deal of 
frequency. Upon completion, it is a matter of importance that careful surface examination should again 
be made of the plates so treated, and care taken that they are efficiently annealed. 


It is by no means uncommon to have to take exception to the method of drilling boiler shell plates, 
etc. One fault is in allowing the drills to lose their keen cutting edge, and at the same time have too 
heavy a feed during the drilling. In some cases, instead of a clean hole resulting, a rough internal surface 
is obtained, and at the finish of the hole there may be a decided ridge where the drill has burst the metal 
away instead of cutting right through. Asa great deal of the drilling of boiler shell plates is, of necessity, 
carried out in the opposite direction to which the rivet is entered, this ridge is nc t removed by subsequent 
countersinking, and has te be cut away by other means, and generally with a bad grace. The best remedy 
is careful and constant supervision throughout the drilling. 


Hydraulic riveting in boiler work has been found to be the exception rather than the rule, here again 
the need for ample service bolts calls for insistence on the part of the Surveyor. In the writer’s experience, 
few foreign engineering firms go back over the rivets, and to endeavor to alter the practice of the port is 
inadvisable, unless it is grossly wrong. 


The manner of expanding boiler tubes, an important detail, is one which it has been found 
necessary to raise objections to In some cases. This applies in particular to the smoke box end, where, as 
is customary, the tube projects from the tube plate considerably more than at the combustion chamber 
end. It has been found that without proper adjustment of the tube expanders, the tube can be expanded 
hard on to the outer edge only of the tube plate, and, at the same time, quite clear of the remainder of the 
remainder of the plate. In extreme cases it has been found possible to insert feelers from the water side, 
between the tube plate for approximately the full thickness of the plate. If this fault is not rectified, 
leaky tube ends will soon result once the boilers are in service, and, as scale may quickly form between the 
tube and plate, it is doubtful if future expanding will cure the ill satisfactorily. 


Basin and official trials present no great difficulties, except perhaps in finding the necessary time to 
be in attendance. It is most essential to be present at these trials, as usually both builders and owners 
look to the classification Surveyor fcr advice and guidance in case of contention. 


DAMAGE SURVEYS. 


These are of a far reaching character and often form the greater part of surveying duties in a foreign 
port. No two cases appear alike and each one has to be treated accordingly. It is by no means 
uncommon for a Surveyor to be appointed to take entire control of the necessary repairs, and to act on 
behalf of the underwriters, owners, and, in the case of a classed vessel, for the purposes of classification. 


When the damage is of an underwater nature, a dicision has to be made as to whether it be recom- 
mended that the vessel enter dry dock or not. Often this is made easy by the nature of the damage sustained, 
but there arises cases in which careful consideration is necessary. Should there be any doubt in regard to 
the vessel being recommended to enter dry dock, and there is a sound reason to believe that underwater 
damage of a serious nature may have been sustained, it is considered advisable that dry docking be given 
the benefit of the doubt. This decision can only be arrived at after carefully reviewing the character of 
the damage. At all times it has to be borne in mind that a vessel and its cargo represent considerable 
financial interests, and under no circumstances is a Surveyor justified in taking a risk. The examination 
over the whole of the underwater parts of the hull, in case of damage, by the aid of a diver, has been 
found to be unreliable, and such services should only be employed when definite parts are in question such 
as the stern frame, rudder or propeller. 

In the case of bottom damage it is customary for a preliminary specification to be drawn up, calling 
for tenders for dry docking, to enable a complete examination of the underwater parts to be made. After 
the examination has been carried out and the full extent of the damage noted, a final specification is 
required, detailing repairs of a permanent or temporary nature. In making recommendations dealing 
with damage to plating, floors, frames, etc., great care has to be exercised as to whether these should be 
‘faired in place,” ‘off and on” or “renewed.” No hard and fast rule can be set down, and the only guide 
in dealing with such is practical experience. At the same time it is necessary to bear in mind that the 
lighter the plate, the easier it will fair in place, and also being of light scantling, if removed, faired and 
afterwards replaced, there is a tendency to stretch badly with the result of unfair rivets holes. Heavy 
plates are the reverse, difficult to fair in place, and not liable to stretch badly when removed, faired and 
afterwards replaced. Many owners may easily be displeased if, in carrying out permanent repairs to damage, 
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cropping of plates and frames is recommended and effected. The contention being, that by so doing, the 
vessel is not in the same good condition as she was in prior to sustaining the damage in question. How- 
ever, it is often found difficult in a foreign port to carry out extensive damage repairs without reverting to 
cropping. This especially applies to frames, which when badly damaged, frequently leave no other option 
but to be treated in this manner. 


An efficient method of joining butts of frames which have been cropped and part renewed is con- 
sidered by the writer to be that of are welding, and without the fitting of any butt straps. When carrying 
out a repair of this character it is essential that the butts be brought as close together as practicable for 
welding purposes, and veed in the usual manner. On one occasion during a repair survey it was noted that 
the butts of a number of frames which were being dealt with in this manner had been left fully one inch 
apart, and it was proposed that this space be built up by arc welding. Arrangements were promptly made 
for this to be altered and the work carried out in a more efficient manner. A suitable shift of butts is always 
aha and usually presents no difficulties. Besides being considered efficient a repair of this description 
nas the added virtue of a neat appearance, especially after the application of a coat of paint. In some 
instances when frames of extra large size, bulb or channel, have to be renewed it is found that such are 
not available in the district. It such instances an equivalent section of frames has to be made up. If a 
permanent repair is being effected in this manner, it is considered advisable that the proposal should be 
submitted to the owners’ representatives for their approval. 


In drawing up the final specification, a great deal of care and caution needs to be exercised to ensure that 
each and every item of damage is covered. There is a great deal of satisfaction to the Surveyor responsible 
for the drawing up of the specification, on the conclusion of a big repair job which has been completed 
without a single extra. At the same time it needs to be borne in mind that a specification must be 
without any ambiguity and free of objectionable clauses and indefinite items, particularly of the “if 
required” or ‘tas necessary” character. Failure to do so may cause a great deal of unpleasantness during 
the carrying out of the work due to the repairers’ representative insisting that when tendering, certain 
things not being clear were not allowed for. As frequently damages occur when delay means considerable 
financial loss to the shipowners, the specification has to be prepared without loss of time in the interests of 
all concerned, and handed to the various contractors. With the specification it is usual to attach the 
‘conditions of tender.” These invariably are in accordance with the general rule of the port and call for 
no special attention. Advice has to be given to the underwriters’ and owners’ representatives when these 
gentlemen are non-technical. During the opening of tenders it is usual for the Surveyor to be present and 
to assist in coming to a decision as to which is most favourable. 


In addition to making out a specification and a report in serious damage cases, it is not unusual to be 
requested also to make a valuation report on the vessel in its damaged condition. For this purpose it has 
been found necessary to be able to keep in touch, as far as possible, with the market value of second-hand 
tonnage, and also that of new tonnage. Such particulars are given week by week in certain periodicals, 
and it is a simple matter to enter the following data :—name of vessel, date of build, deadweight tonnage, 
price realised, and any other particulars available, in a book kept for the purpose. With such information 
as a guide, there is a basis for estimating the value of the vessel concerned. In doing so, importance has 
to be paid to the fact whether the vessel has been built to a full or bare specification. For instance, if the 
decks are wood-sheathed, teak or pitch pine, the class and number of auxiliary machines, if fitted for oil 
fuel, and the many other details which are found in different vessels. 


The general condition of the vessel, except of course in way of the damage, requires to be carefully 
noted and has to be given full consideration when making out the valuation. A further point of 
importance arises if the vessel has been built for a special trade, whether it is still in that trade and if, at 
the time, there is a demand for this class of tonnage. Should the vessel be engaged on time charter, 
the particulars of the charter can usually be obtained without difficulty, and have been found most use- 
ful in making the desired calculations. 


The value of the vessel as she would be in an undamaged condition is calculated first, the cost of 
repairs estimated, also the number of days necessary to carry out the repairs. The vessel being a non- 
earning proposition during the time repairs are in progress, tbe loss of earning powers during this period 
detracts from the value. The estimated cost of repairs and loss of earning power are added together, and 
the sum total deducted from the figure arrived at in the first instance. 


It is well to emphasise here that valuation reports have to be made out with considerable care and 
great attention given to all details. It is good practice for the method of arriving at the valuation to be 
typed out and attached to the office copy of the valuation report for reference purposes at some future 
date. Particulars regarding valuation reports have been asked for many months after the vessel has been 
repaired and is in commission again. In such cases if the figures are not retained, and owing to the 
lapse of time, it is easy to realise that difficulty may be experienced in replying satisfactorily to any queries 
that arise in this connection. 


In dealing with shell damage of an extensive nature, careful supervision is necessary when cutting 
away the damaged materials so as to ensure that at all times the vessel is properly supported. As the 
fitting of extra supports entails additional expense, it is really astounding the amount of risk some repairers 
will take with other people’s property. 

The same care and attention in connection with the checking and inspection of materials is as 
necessary with repair work as with new work. These being invariably taken from stock, the same 
difficulties, as previously referred to, may arise, due to deterioration by weather conditions and consequent 
loss of identification marks. 


A large number of temporary repairs in way of shell plating consist of the caulking of started plate 
seams and landings, and the fitting of cement boxes internally. The boxes for holding the cement require 
to be very strongly made, well secured and supported, so that in the event of being struck when loading 
or discharging of cargo, or during heavy weather, these is no danger of these breaking away. ‘There is no 
benefit in having the cement too thick, three inches as a rule being considered ample, provided the 
affected area is well covered. 

Machinery repairs in a foreign port frequently have to be of a temporary nature and at times call for 
a considerable amount of ingenuity. Repairs of a permanent character are naturally far more satisfactory, 
but as these cannot always be recommended, the alternative may be requested and carried out. The 
repairing andjor replacing of damaged parts of machinery has usually been found possible in foreign ports 
without undue delay to the vessel. This, in many cases, is assisted by arc welding with its many and 
varied uses in repairs. Motor vessels having castings, etc.. of complex design as a general rule carry many 
spare parts, in anticipation of trouble, so that the life of the Surveyor is made easy to some extent, when 
dealing with breakdowns to their machinery. 


When temporary repairs are effected, these have to be of such a character that there is no likelihood 
of further failure taking place during the continuation of the voyage. It is far more creditable to overdo, 
in reason, a temporary repair than the reverse. In many cases it has been found to be sound policy to 
obtain the views of the chief engineer of the vessel, when deciding on the method of effecting a temporary 
repair to machinery. It has to be borne in mind that he is the man who has to go to sea with the repairs, 
and be responsible for the running of the machinery in its repaired condition, His views deserve every 
consideration, any divergence of opinion can be thrashed out and an agreement reached before the final 
recommendations are made. 


When a propeller has been seriously damaged due to grounding or some other cause, it is considered 
advisable that the screwshaft be drawn for a complete examination. The tunnel and thrust shaft, the 
junction of the body pieces and webs of the crankshaft should also be examined. The opening up of the 
working parts of the main engines, except in extreme cases, is thought to be unnecessary work. Often 
the owners’ representative, for some reason or other, thinks differently, and endeavours to obtain the 
surveyor’s recommendation for this work to be carried out. Experience has proved that when this has 
been done, it is invariably to no useful purpose. 


Many and weird are the reasons advanced for different damages. One case that came under the 
writer’s notice was a cracked high pressure steam cylinder. It was contended, in all seriousness, that the 
damage to the cylinder had been sustained through the propeller fouling some submerged object. When 
it was recommended that the vessel should enter dry dock for examination of screw shaft and proreller, 
the owners’ representative considered this as unnecessary and raised strong objections. 


Repairs to boilers in foreign ports have been found not to be of a difficult nature. Defective tubes, 
collapsed furnaces or plate fractures being the most common. Defective tubes can only be dealt with by 
renewal or by the use of stoppers. Collapsed furnaces, no matter how much they are deflected, have to be 
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set back into some sort of working condition, unless the vessel is to be delayed until such time as new 
furnaces can be obtained. The safest and best method of setting up distorted furnaces is considered to 
be by partially filling the boilers with water, which is afterwards heated. It has been found when this 
has been done that the furnace plate responds more easily to the force of the jack, and with less likelihood 
of fractures occurring. The practice of locally heating the distorted plate cannot be recommended. In 
the case of a furnace which has collapsed badly, and is being set up as a temporary measure to enable the 
vessel to proceed to a port where permanent repairs can be effected without serious delay, strengthening 
rings may have to be fitted in what is considered to be the weakest part, which is generally where the 
greatest deflection has taken place. These rings can be made of various types, for preference the writer 
favours those made of two plates held apart by suitable distance pieces and secured to the furnace by an 
ample number of screwed stays. Such rings, undoubtedly, are very efficient, and have been fitted to furnaces 
as a permanent measure with good results. Opinion appears to be divided about doing so, it being 
contended that if a furnace will not retain its proper shape without the aid of stiffening rings it should 
be renewed. From cases which have come under the writer's notice, this opinion does not meet with 
entire agreement. In dealing with collapsed furnaces, it will be noted that it is not advocated to cut 
pieces out of the furnace plate and are weld in place of new parts. A repair of this description requires 
to be effected by highly skilled operators in the art of are welding, by men whose work can be thoroughly 
relied upon. Workmen of this description have not been met with in the foreign ports where the writer 
has carried out survey work. Plate fractures can be dealt with in various ways, depending upon where 
they are situated. The most common method at the present time being by are welding, which, with a 
certain amount of personal supervision on the Surveyor’s part, can be efficiently carried out by the semi- 
skilled welders which are to be found in many foreign ports. 


Usually damage cases require to be covered by a full and complete report. It has been found to be 
a satisfactory procedure in a foreign port to issue a report in all cases, whether directly requested to do 
so or not, and irrespective of the fact that other interested parties were doing the same. 


In the case of a request being made to carry out a damage survey on a vessel classed with another 
body, which frequently occurs in collision cases, it is preferable for the survey to be carried out in 
conjunction with the Surveyor to the classification body concerned. The full extent of damage sustained 
and methods to be adopted to effect the necessary repairs can then be agreed upon to the satisfaction of 
all parties interested, and a full and concise report made out. No harm is done if, before the report is 
issued, it is ascertained that the Surveyor for the classification body is in agreement with all details. 
Should there be any repairs effected at the same time which are not considered to be occasioned by the 
damage in question, these are usually detailed at the end of the report, properly separated, and a statement 
made to the effect that in the Surveyor’s opinion, such repairs are not part of the damage. In this class 
of damage survey the responsibility for the efficiency of all the repairs effected rests with the Surveyor to 
the classification body concerned. In the case of a vessel not being classed with a recognised body, but 
under survey for damage, the repairs are generally carried out to the Surveyor’s satisfaction, which fact 
should be definitely stated at the end of the report. 


Frequently surveys are called for on quite minor damages, such as bumping the quay wall or colliding 
with another vessel and slightly indenting a shell plate, etc. In many of these surveys it is found that no 
damage has been sustained, and in others it is of such a slight nature that repairs are considered unnecessary 
and deferred. The object of calling a survey in these cases being to obtain a full report on the damage, if 
any, and principally an Interim Certificate. When the damage is of a slight nature, sufficient to warrant 
the repairs being deferred until the owners’ convenience, it is considered preferable to make the recommend- 
ations to this effect in the report only, and not, as so often occurs, to make the vessel’s class subject to an 
insignificant indent being dealt with at some obscure date. Many of these recommendations are a continual 
source of annoyance to the owners’ superintendents, and what is more, they are often never dealt with, and 
in the course of time the recommendation suffers the fate it deserves by being deleted. 


It might be stated here that before issuing an Interim Certificate, the general condition of the vessel 
should be ascertained as far as practicable. 


One last word in connection with repairs; nothing increases a Surveyor’s prestige so much as 


a reputation for quick decisions, knowing his own mind, and how work should and has to be carried 
out. 


Chain cables and anchors, when lost, cannot be replaced without considerable delay in most foreign 
ports. Being of varying sizes and having to be imported, it is exceptional for these to be kept in stock. 
In cases where the whole of the chain cable on the one side is missing, it is usual, as a temporary measure, 
to divide the chain cable on the opposite side and transfer a sufficient quantity to the side where the cable 
is missing. In these cases it is often preferred by the ship’s officers to have a greater length of chain 
cable on the one side than the other, according to which it is customary to use as the working anchor. 
Should only part of the chain cable be missing from one side, and a reasonable amount be remaining in 
the chain locker, it is generally not necessary to transfer any cable from the side which is intact. 


The writer, on one occasion, was requested to survey some repairs which had been effected to the 
steering gear of a fairly large size oil tanker. Upon approaching the vessel it was noted that only one bower 
anchor was in place. After examining repairs to the steering gear, a visit was paid forward, and it was found 
that a bower anchor and its chain cable was missing. Upon making enquiries, it was learnt that this had 
been lost at an oil-filling port where the vessel had to lie at anchor while loading. It was further revealed 
that on a previous occasion a bower anchor had also been lost at the same port, and the spare anchor had 
already been fitted. Consequently the vessel had only one bower anchor on board. Furthermore the 
vessel was to proceed to the same loading port, which had the reputation of unsafe anchorages. No 
arrangements or efforts had been made to obtain another bower anchor or cable, and it was fully intended 
for the vessel to proceed with its depleted equipment. Considerable pressure was necessary to make the 
owners’ representative on the spot realise the absolute necessity of adding to the vessel’s equipment before 
her departure. Fortunately the matter was made easy and no delay occasioned by the arrival of a 
sister ship belonging to the same company, from which sufficient equipment was obtained to enable the 
crippled vessel to proceed on her voyage. 

Before fitting the spare bower anchor in place, which in all probability may have been lying on the 
deck, or fixed to a bulkhead, for a considerable period, all working parts require to be freed and the 
anchor placed in the same working order as it was in originally. It is very surprising how responsible 
ed will proceed to fit an anchor which has no chance of functioning properly, all pins, etc., being 
solid. 


Any repair to a length of chain which necessitates this being retested should be deferred until such 
time as it can be sent to recognised chain making works for the repairs and necessary testing to be 
carried out. In the meantime, the affected length of chain cable requires to be disconnected from the 
original piece. Chain cable making is a specialised job, and repairs to such are far more satisfactory 
when carried out by men who are accustomed to this class of work. If there is a chain cable works in 
the district, then invariably there will be a chain testing machine, and repairs to chains are thus greatly 
facilitated. After a length has been repaired, this has to undergo the statutory proof test as required by 
the Rules. 


The question has been raised, in such cases, whether the statutory proof test to be applied should 
be that as prescribed for the chain cable in its original size, or for a cable of the same diameter as at the 
most worn part. After the test has been applied, it is most important that each and every link in the 
length should be examined by the Surveyor to ascertain that they are not defective. In view of the 
importance of chain cables, it is recommended that two examinations be made personally by the Surveyor. 
Any links about which there are any doubts should be removed and renewed, and afterwards a further 
test and subsequent examination be carried out. In repair cases of this description it is usual to issue a 
report stating what has been done, and also a certificate covering the retesting of the repaired length of 
chain cable, which is stamped for identification purposes in the usual manner. In passing, it may be 
stated that chain cable testing, both new and repaired, has been found to be extremely interesting, but at 
the same time quite the most strenuous of all testing duties. 


GROUNDING DAMAGE SURVEYS. 


An accident which is by no means uncommon, as can be verified by looking through the Special 
Reasons List, is for a loaded vessel to run aground, usually when entering or leaving a port. If the place 
where the grounding occurs is of sandy or muddy nature it is the exception for any serious damage to be 
sustained to the vessel. In the majority of grounding cases, however slight they may be considered to be, 
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the owners’ representative arranges for the vessel to be surveyed for the purpose of obtaining an Interim 
Certificate on account of the grounding in question. We may describe the certificate by its correct term, 
but others refuse to call it anything else but a “Seaworthy Certificate,” and many shipmasters are insistant 
in having a document of this description in their possession before leaving port after a grounding. 


In the case of a vessel which has to be surveyed on account of grounding when leaving port and in a 
loaded condition, the following procedure has been adopted. ‘The official log books are examined and all 
entries referring to the grounding noted. From this may be ascertained w hat actually has occurred, and 
whether any severe straining of the vessel was experienced during the time in question. The sounding 
book for the tanks and bilges seen, and the various soundings throughout the vessel, before and after the 
grounding, compared. The tanks and bilges are afterwards sounded in the presence of the Surveyor and 
the soundings noted and again compared with those previously entered in the sounding book. Should 
any leakage of a serious nature take place, this will be shown by the water filling up the sounding pipes to 
the height of the load line. In the case of any doubt with a full tank, and water in the sounding pipe, a 
small quantity of water is pumped out of the tank, sufficient to lower the water in the sounding pipes, and 
the tank again sounded after a short interval, ‘when all doubts regarding tightness of the tank can 
be set at rest. 


The boiler and engine spaces being available for inspection, opportunity is taken to make a thorough 
examination of these parts. ‘The tunnel shafting up to the stern gland is examined as far as practicable. 
The steering gear and all its connections are finally examined and tried under working conditions. 


In the case of grounding taking place when the vessel is entering port for the discharge of cargo the 
foregoing procedure “has been adopted, with the additional examination of all the holds with the bilge 
limber boards lifted, after the discharge of cargo. 


Provided the Surveyor is satistied that, so far as can be ascertained from the foregoing examination, 
no damage has been sustained through the grounding and, in his opinion, the vessel is fit to proceed on 
her voyage, it is customary to issue an Interim Certificate setting forth that the vessel has been surveyed 
on account of the grounding in question, and to recommend that the vessel be specially examined on the 
occasion of the next dry docking. The vessel’s class is generally made subject to this condition. An 
expression of other people’s opinion whether such should be the case might be appreciated. 


It is thought that, whilst the recommendation is quite in order, there might be a divergence of 
opinion in regard to making the class of the vessel subject to this clause, especially as the next dry docking, 
to suit the owners’ convenience, may not take place for many months afterwards. Further to this, the 
value of the Interim Certificate appears to be in the final words, viz :—“ being fit to carry, etc.” 


If it be found that underwater damage has been caused by the grounding, further measures have to 
be taken, depending upon the nature of the damage. When the services of a diver are employed to 
examine and report on some definite underwater part of the vessel, this should only be carried out by a 
diver who is known by the Surveyor to be thoroughly competent, ‘and whose report can be relied upon. 
He should preferably be a man of experience in ship work, capable of making a rough sketch of any 
damage that may be found, and of effecting temporary repairs when these are necessary. As the Surveyor 
is the responsible party in making the final recommendations, and has to issue the certificate in connection 
with the grounding damage, it is thought that he should at least be entitled to have underwater 
examinations carried out by a diver in whom he has the greatest confidence. The writer has made it a 
por as far as possible, to be conversant with the ability of the divers in foreign ports where he has 
yeen stationed, and by so doing, was enabled to keep a short list of those who were known to be reliable 
men in their profession. 


CONDITION SURVEYS. 


Dry docks abroad have been found to be either quite good or very bad, the latter, unfortunately, 
being the most common. Consequently the examination of a vessel when in dry dock is often carried out 
under very considerable difficulties. Little attention, if any, is paid to cleaning out the bottom of the 
docks. In some cases these, through not being in use for quite long periods, and during this time left full 
of water, become huge settling tanks for the mud held in suspension by the water. When the water is 
pumped out after a vessel has docked, many inches of mud may be left on the bottom, and this has to be 
waded through in carrying out the inspection of aship’s bottom. The sumps are frequently left uncovered, 


and, no matter how cautious the Surveyor may be, it seems certain that sooner or later he will flounder into 
these. to the undisguised amusement of onlookers. The matter of the minimum height of blocks is one 
which has been found to be somewhat controversial. To make a full and complete examination of the 
underwater parts of a vessel, and at the same time to enable any repairs which may be found necessary to be 
efficiently carried out, it is thought that the minimum height for the blocks should be four feet. It has 
been found that, for convenience sake, those preparing the blocks will propose to have these somewhat lower 
than this height. Such proposals have always been strongly discouraged, but not always with complete 
success. 

As dry dockings abroad, unless the vessel happens to belong to local owners, are often solely for the 
purpose of cleaning and painting, difficulty is sometimes experienced in persuading the owners’ represen- 
tative to carry out any repairs which may be recommended, and a great deal of discretion requires to be 
exercised in this direction. Unless of a serious nature, these are asked to be deferred and use made of the 
Special Reasons List. At the same time it is not advocated by the writer that this most useful booklet 
should be filled with all sorts of unnecessary recommendations, such as indented plates which are difficult 
to find and which, in the course of time, no one has any record of how and when such occurred. The 
drawing of screw shafts and lifting of rudders to deal with pintles, provided they are not overdne for 
survey, or in such a condition that it is considered absolutely necessary for something to be done, can 
usually be deferred if this is specially desired. 


In dealing with rudder pintles which have become worn and found slack in gudgeons, one method 
which has come under the writer’s notice, and which is profoundly disagreed with, may be of some 
interest. The repair, if such it may be called, is carried out in cases where the gudgeons are not fitted 
with bushes, or the pintles with liners. The pintles are set as nearly central as possible with the 
gudgeons, and white metal is then poured between the sides of the pintles and gudgeons, or in other 
words, a liner is cast in the gudgeons. The rudder is then rotated on its axis, and the rough pintles 
apparently grind out some sort of a bearing surface. How long these white metal bushes last is not 
known. In the few cases seen in dry dock subsequent to this method having been adopted, no signs of 
the bushes were visible. It is probable that an ordinary week’s wear will be about the extent of their 
life. As there are thoroughly practicable ways of dealing with rudder pintles which are slack in their 
gudgeons, it is suggested that the method of repair referred to should be avoided, and its uselessness 
pointed out to its advocates. 


Occasionally vessels enter dry dock abroad for examination when changing ownership. One of the 
conditions of sale frequently being that upon arrival at the port of delivery, underwater parts of the 
vessel are to be inspected by the Society’s surveyors. The clause in the contract referring to this 
inspection is in many instances to the effect that dry dock dues are to be paid by the purchaser in the 
event of the underwater parts of the vessel being found in good order, fair wear and tear excepted, and by 
the seller should the reverse be the case, also the cost of any repairs should such be recommended by the 
surveyor. As the decision in this matter rests solely with the surveyor, assistance unasked for is usually 
forthcoming from the representatives of both parties to prove that the other is liable for the cost of dry 
docking, etc. It is usual to cover these surveys with a short report stating in what condition the under- 
water parts were found to be. Necessary care has to be taken to check over the report if this is typed, 
before signing, to ensure the wording has not been altered by the typist. The author has recollections of 
one office assistant who changed “fair, wear and tear excepted” to “fair wear and tear expected,” and who, 
when attention was drawn to this error, stated that in its correct draft form it was thought to be wrong, 
and altered accordingly. 


PERIODICAL SURVEYS. 


These generally follow the accepted lines, but perhaps without the same amount of time being spent 
in preparation, especially if the vessel is not locally owned. Boilers in many cases have to be surveyed 
when far from cool, dry andjor clean. The work of cleaning and opening up frequently has to be done by 
the crew, and in a short time, to prevent delay to the vessel. The removal of bridges is at times asked to 
be excused, and under certain conditions has been acceded to. 


It may be of interest to state that in one port abroad where the writer was stationed, many special surveys 
were carried out very expeditiously. The complete survey of the hull and machinery being completed in 
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two visits. On the occasion of the first visit the vessel being in dry dock, examination was made of the hull, 
rudder, holds, tanks and peaks internally, etc., sea cocks, working parts of machinery, and, in the case of 
steamers, the boilers. Any repairs found necessary were recommended and arranged to be carried out. 
On a subsequent visit the tanks and peaks were tested in accordance with the Rules; in the case of 
steamers, boilers examined under steam and their safety valves adjusted, and with other vessels, the 
machinery examined under working conditions. Any repairs which had been carried out, were checked 
over in the usual manner. Needless to say, surveys of this description when carried out during hot 
weather, have a tendency to be somewhat trying, and call for a fair amount of patience on the surveyor’s 
part. The inspection of masts and rigging are invariably carried out by the surveyor personally. With 
a little practice the going up aloft becomes quite good exercise ; if in a foreign port such is needed by the 
surveyor. 


REFRIGERATED VESSELS. LOADING PoRT SURVEYS. 


In the case of a vessel holding the Society’s Refrigerating Machinery Certificate, the insulation, 
machinery, etc., being examined throughout at frequent intervals, can be expected to be in general good 
order, At a loading port survey, the surveyor has to be satisfied th it there is no leakage from the brine 
piping, and that the insulation has not been damaged by cargo and/or water since the last R.M.C. was 
carried out, that the machinery is working in a satisfactory manner and the gas system fully charged. 
Any broken wood sheathing can be temporarily yet efficiently repaired by suitable covering boards nailed 
in place. Where the lower holds are insulated, wetness is sometimes found in way of the tank top. This 
may be. caused by leakage from the tank, or through water having been allowed to accumulate in the 
bilges and overflow on to the tank top. Whenever wetness of a serious nature is found ia tank top 
insulation, it should be definitely determined how this has been occasioned. Owing to the manner in 
which the wood sheathing is fitted to tank top insulation, it is exceptional for any accumulation of water 
in the hold itself to penetrate and damage the insulation media. The writer on one occasion was 
requested to survey the tank top insulation of a vessel, which owing to bad weather, had been unfortunate 
enough to flood a lower hold for a matter of several feet. The water had remained in the hold for a 
number of hours before the crew were in a position to lift the bilge limbers and so allow the water to flow 
into the bilges and be pumped out. A very thorough test and examination was made of the tank top 
insulation, which was of granulated cork, and no signs of dampness discovered. 


In carrying out the loading port survey, the machinery requires to be examined under working 
conditions, and the readings of compressor and evaporator gauges noted, also the temperatures of 
circulating and discharge water and that of the out-flowing and returning brine. It is exceptional 
nowadays, to find a vessel wherein brine is not the system of refrigeration. By comparing the gauge 
readings and various temperatures, it can be ascertained that the system is not choked and is functioning 
properly. The temperature of the cargo chambers under survey are noted and examination made of the 
insulation and brine piping. Being under frosted conditions, any faults in the roof and side insulation 
are quickly seen, and, if considered necessary, these places are tested by boring and dealt with as required. 
Tank top insulation is, as a general rule, bored and tested. As a temporary measure, in cases where the 
insulation in way of tank top has been found to be wet, double wood battens, 8 in. x 8 in. have been 
nailed in position, well covering the affected place. These battens being spaced about 15 in. apart. The 
bottom tier laid in a fore and after direction, and the upper tier athwartships. Some people prefer, in 
such cases, that the space between the lower tier of battens be filled with sawdust to the top of them. 
Care has to be taken, however, if refrigerated chilled produce is to be loaded in the cargo chamber where 
this is done, that the sawdust used is free from taint, otherwise there is a serious danger of the cargo 
becoming affected. In making the examination of the cargo chambers, it is well to note that sufficient 
dunnage battens, where these are required, are being cooled down at the same time, that they are of 
uniform size and not badly broken pieces. It is unreasonable to cool a chamber down to 20° F. and less 
for the reception of pre-cooled refrigerated cargo and to proceed to stow this in direct contact with wood 
battens which are not reduced in temperature, and may have been lying in the open and exposed to the 
hot sun for many hours. The temperature of the battens in these circumstances can easily be 70° F. or 
more. Instances are known where such would have occurred if the surveyor had not requested that all 
wood battens be cooled down before a loading certificate could be issued. 
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Any strong, objectionable odour in a compartment wherein it is proposed to carry chilled produce, 
has to be traced to its source and removed. This in some cases, has proved extremely difficult. Another 
point which requires careful attention in a chamber wherein chilled meat is to be carried, is that of mould. 
Any wood sheathing which may show signs of this growth should be treated with a suitable germicide. 
Failure to take this precaution can result in the mould spreading to the carcases loaded in the compart- 
ment, with the result that these become badly marked. 


All scuppers from ‘tween decks call for special attention, whether brine sealed or closed by means of 
covers ; the former undoubtedly being the most satisfactory, provided the traps are kept filled. With 
the latter, the covers are often missing, or if not, the studs for securing them are broken. When such is 
the case, an efficient method of closing the pipe is by laying a small piece of sacking over the opening and 
covering this with a cap of cement to the deck plating. Although there are no hard and fast regulations 
to the effect, it is thought advisable to ascertain if there is ample spare gas and calcium chloride on board. 
It is considered that at least sufficient gas for one full charge of the machine should be carried as spare, 
and enough calcium chloride to make up the brine in case of a heavy loss occurring. 


The loading port survey on a vessel not holding a Refrigerating Machinery Certificate, follows on 
similar lines, but in this case the surveyor has not the satisfaction of knowing that the working parts of 
the machinery insulation, brine piping, etc., have been examined at a recent date and was then known to 
be in good order. Perhaps for this reason, a more detailed examination becomes the rule. 


- Whilst the certificate issued in connection with this latter class of survey does not express any opinion 

as to the fitness of the vessel to carry refrigerated cargo during the contemplated voyage, it has to be 
borne in mind that the object of the survey in both cases is to determine whether the vessel is, in the 
surveyor’s opinion, fit to do so or not. Although the loading port survey may be held under the most 
favourable conditions, due regard has to be paid to the fact that probably some time or other during the 
voyage, the climatic conditions will become adverse to the extreme for refrigerating purposes, consequently 
the refrigerating machinery and appliances have to be in such a condition as to be able to maintain the 
cargo at a temperature not exceeding 20° F. when frozen produce is to be carried. 


SuRVEY OF TANKS FOR THE CARRIAGE OF VEGETABLE Or IN BULK. 


Vegetable oils are carried in bulk in deep, peak or tunnel tanks. Before loading the bulk oil cargo 
it is invariably a condition between shippers and carriers that the tank to receive this shall be tested by a 
surveyor for the purpose of obtaining a certificate to the effect that the tank in question is tight and 
sound, clean, free from rust, paint, residue and moisture, and in a fit condition for the carriage of 
vegetable oil in bulk. 

As there are no regulations regarding wage when loading a tank with vegetable oil, it may be filled 
to such an extent that during the voyage, and under certain conditions, it is possible for the oil to expand 
and reach to the top of the overflow pipes on the weather deck. In view of this, it is more or less general 
practice to test a tank to be loaded with vegetable oil with a head of water or oil to the top of the 
sounding or overflow pipes on the weather deck. By so doing, the tank is subjected to the maximum 
amount of pressure that it is possible to be experienced whilst carrying the bulk oil cargo. As in many 
cases the height from the crown of the tank under survey to the weather deck is quite considerable, the 
test pressure requested is very searching, and frequently, objections are raised to doing so. These 
objections are usually overcome when the reasons have been fully explained. 

Whilst the tank is subject to the test pressure, examination has to be made of the boundary bulk- 
heads, tank top plating and all connections. Any leakage which may be noted requires to be made good. 
When caulking edges are inside the tank, the tightening up of all leakages may entail the emptying of 
the tank to provide access to the defective places. The refilling and retesting of the tank is a necessary 
precaution, after any such repairs have been effected. 


Once the tank has been proved tight it is emptied, and if there is a double bottom tank in way, this 
requires to be tested in a similar way to the cargo tank, with a head of water or oil to the top of the 
sounding or overflow pipes on the weather deck. The same pressure being applied to the double bottom 
tank top plating from the inside, as it may be subject to during the voyage by the pressure of oil contained 
in the cargo tank, in the opposite direction. The double bottom tank has to be proved sound and tight 
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under these conditions. A great deal of trouble has been experienced during these tests with leakage 
taking place at the double bottom tank top angle connections. As this takes place through the rivets, 
and from inside the tank, it is not always a simple matter to stop the leakage, especially as in most 
instances, to renew the rivets means delay to the vessel, which is probably running on a schedule and is 
invariably a day or so behind time. One method of dealing with such cases which has been found to be 
quick and efficient is by are welding around the bottom edges of angle connections and the tank top 
plating, and the rivet points where these show signs of leakage. Probably not the best method of effecting 
repairs, but at the same time it has to be borne in mind that a very severe head of pressure is being 
applied to the tank, and it is essential at all times to endeavour to prevent delay as much as possible. 


If the manhole for the double bottom tank be in way of the cargo tank, the jointing for the manhole 
door requires to be of some approved material, and the surveyor should be satisfied on this point. To 
emphasise the necessity of this precaution, there is on record the case of a vessel which loaded vegetable 
oil in bulk in a deep tank. Shortly after leaving the port of loading, it was found that the oil from the 
deep tank was passing into the double bottom tank. The usual tests had been carried out previous to 
loading, including the test of the double tank with a head of water to the height of the weather deck, 
when it had been found to be sound and tight. In view of the fact that the oil was passing into the 
double bottom tank, it was decided to remove the oil remaining in the cargo tank. After this had been 
effected, an examination was made to ascertain the cause of the trouble, and it was then found that the 
joint of the manhole door had been made of two thicknesses of common cardboard. This had become a 
pulpy mess, and under pressure of the cargo oil, had ceased to function as a joint. 


With the testing of the cargo tank and double bottom in way, if any, satisfactorily accomplished, 
the cargo tank has to be thoroughly cleaned and all internal surfaces scraped to the bare metal. Where 
these surfaces are coated with cement wash, this coating has to be removed entirely. If this is not done. 
there is the danger that the cargo oil will dissolve the cement wash coating, the oil will become badly 
discoloured and add to the difficulties of refinement, with the consequence that a claim may be constituted 
against the carrier. Solid cement at bottom of peaks or in way of tank bilges is not affected in a similar 
manner and is left undisturbed if found to be sound. 


The greatest of care has to be given to the cleanliness of the tanks, and special attention paid to the 
back and toes of frames, beams, plate seams and rivet points if a cargo in the nature of heavy fuel oil has 
been the previous one loaded in the tank in question. This especially applies if the oil to be loaded is of 
an edible nature. Some shippers, as a precautionary measure in case any residue has been overlooked, 
make it a practice after the tank has been cleaned, and before the cargo is pumped in, to give all internal 
surfaces a coating of oil similar to that which is to be loaded. Unfortunately, this practice appears to be 
dying out. The examination for cleanliness of a large size deep tank is no easy matter. The only means 
of ascertaining the condition of the upper surfaces is, generally, by walking around what appears to be 
very insecure and narrow stages, used by the cleaning gangs in carrying out their work. 


The suction pipes for the tank under inspection have to be either removed and cleaned internally up 
to the valve at the bulkhead, or the end length furthermost from the bulkhead valve removed from the 
tank and the open end of the remaining piping closed by means of a suitable blank flange. In this case, 
the piping does not require cleaning internally. When the suction piping is left intact after being 
cleaned, a blank flange requires to be fitted outside the tank and in an accessible position in the line of 
piping between the tank itself and the tank suction valve. This method is considered preferable to 
blanking off the suction pipe inside the tank, as in case of serious grounding, should it be found necessary . 
to jettison any cargo, the oil can be quickly brought under control by removal of the blank flange, 
and is then easily handled by the pump in. most cases. 


It should be stated that the object of fitting blank flanges is to ensure that during the voyage, 
whilst the oil cargo is being carried, there is no danger of the cargo oil being pumped out and/or water 
pumped into the tank should any error be made in manipulating the various pumping connections. 

The air and sounding pipes for the cargo tank are either removed, cleaned internally and afterwards 
replaced, or as an alternative, disconnected at the top joint and taken out of the tank for the voyage. 
It is essential that these are left open and not blanked, as is done with the suction pipes. 

The heating coils, whether required to be used during the voyage or for discharging purposes, require 
to be tested either by steam pressure or by a head of water. 


Vegetable oils being easily contaminated, and at the same time one of the most valuable types of 
cargoes, the survey of the tanks in which they are to be carried, require to be of a most stringent nature, 
and careful attention has to be paid to all details. 


CONCLUSION. 


In the fulfilment of everyday duties in a foreign port, a surveyor is often looked upon as an authority 
on ships and their various troubles, and has to shoulder responsibilities, probably greater than when 
stationed in a home port. The Society can, in many cases, be said to be judged by its representative on 
the spot. Under these conditions, it appears to become a natural desire to uphold the reputation and to 
live up to the many traditions of the great Society which he is priveleged to represent. 


Tt is advisable at all times to bear in mind that other opinions are worthy of full consideration, and 
no greater mistake can be made than that of adopting a high-handed attitude when acting in an official 
capacity. 

By studying the peculiarities of other people holding executive posts, and the use of a little persuasion, 
those who have had the reputation of being difficult men to deal with, have been found to be amenable 
to reason and, in the cause of time, easy to get on with when carrying out professional duties. 


It is advised that careful and continued study of “Instructions” and “Rules and Regulations” be 
made, so as to be in a position to answer readily any questions which may be brought forward. The 
necessity of having to consult reference books, in regard to apparently simple questions, during an interview 
cannot enhance the prestige of a surveyor. 

With the will to put in plenty of hard work, the study of the language of the country, and the use 
of a great deal of common sense, surveying duties in a foreign port, far from the helpful advice of the 
head office, can be of greater interest than in a home port, although perhaps of a more exacting nature. 
The added interest to the daily round, compensates somewhat for the unpleasant climatic conditions which 
may have to be contended with. 


It is clearly understood that there are many ports abroad where the conditions, etc., as set out in this 
paper, do not apply. The writer has in this effort, only drawn from some of his past surveying experiences 
in various foreign countries, in the hope that the paper may prove of some interest, and that others will be 
prompted to contribute to the discussion. 
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DISCUSSION ON Mr. F. G. BROOKE SMITH’S PAPER 


ON 


“NOTES ON SURVEYING DUTIES IN 
FOREIGN PORTS.” 


A. A. CHALMERS. 


Gentlemen, your President, Dr. Dorey, has asked me to express his sincere regret at not being able 
to preside over this meeting to-night, more especially as he was very attracted towards the paper by Mr. 
Brooke Smith that is being read to us to-night. It is a great pleasure for me to preside, because 1 think 
the same as Dr. Dorey about this paper. Before calling upon you to offer any remarks in the way of 
discussion of this paper, I think 1 ought to ask you to extend to Mr. Smith a very hearty vote of thanks 
for having put such a valuable paper before us—especially the younger members of the Staff. I do not 
think such a vote requires a seconder, and I ask you to express your feeling towards Mr. Brooke Smith in 
the usual manner. 


W. Baurour. 


Mr, Chairman : This paper leads one to be reminiscent, and at the same time we have got to under- 
stand that while we have been in various places, our experiences are limited to the particular places at 
which we have served ; and the last paragraph of the paper does bring out that the conditions the writer 
has given are limited to the ports he has seen. 


In the well-organised ports abroad, the conditions are very much alike to those here, and the 
conditions of material coming into a shipyard (I speak of Trieste) were as good, if not better, than in the 
yards in this country, so we had not the same difficulties as seem to have been experienced by Mr. Smith. 
As a matter of fact the shipyards are exceedingly well organised, and have one-man punches and the most 
up-to-date machinery, so that the conditions described in the paper do not apply generally, and would 
certainly not apply to conditions at Trieste. 

However, many points in the paper do arise, especially when acting for Underwriters, which is one of 
the most interesting jobs abroad—you are acting in a dual capacity, for classification and for 
Underwriters. 

On page 8, in the middle, it says “In the case of a vessel not being classed with a recognised body, 
but under survey for damage, the repairs are generally carried out to the Surveyor’s satisfaction, which 
fact should be definitely stated at the end of the report.” I am not in agreement with this, and I am 
surprised it is in the paper. It is something new to me. As far as I know it is a question of the 
interpretation of the instructions to Surveyors. On page 95 you will find “The Surveyors are authorised 
to survey ships or machinery for the purpose of ascertaining any damage.” If ‘ ascertaining” means 
varying out repairs, then that paragraph is in order, but I am doubtful whether Surveyors should carry 
out repairs to unclassed ships. This is the only point to which I would take exception. 


Another point I would like to mention is that in making out a damage report, it is in my opinion 
better to keep it as a damage report only and not make it a certificate. ‘To put in at the end “repairs 
have been carried out satisfactorily” is no part of a damage report, but part of a certificate ; and I always 
try to issue a certificate after a damage report, the damage report “to be repaired” and the interim 
certificate “has been repaired.” 
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H. McCrrricx. 


I should like to compliment Mr. Brooke Smith on his most excellent paper. In fact I do not think 
he has said as much as he ought to have said. The Shipowners and Underwriters, I think, do not fully 
appreciate what work the Surveyors have to do abroad. I have had experience both of surveying in the 
Society and out of the Society, and from what I have seen the work carried out by Lloyd’s Register 
Surveyors is second to none, especially as the conditions generally in many foreign ports where repairs 
have to be carried out are both trying and exacting. 

In the paper Mr. Smith speaks about repairs to furnaces. He does not seem to be in agreement with 
drilling a hole or cutting a slot in way of the deflection. In my opinion, if a furnace is down a matter 
of 6 ins, a hole 1 in. in diameter should be drilled in the centre of the deflecture before jacking up. If it 
is badly distorted, I think it is easiest to rip round a quarter to a third of the furnace, and then jack up 
and weld. Welding nowadays in the average port can, I think, be fairly well relied upon for a repair to 
a furnace. After the War, say 1919-23, oxy-acetylene welding was the generally adopted method of 
welding in the Far East. It was carried out mainly by the French, and some of the work which they 
undertook was on really big jobs—combustion chamber backs were partly cut out and welded up, they 
made a really substantial job, and I do not think we should have any worry about having a furnace ripped 
and afterwards welded up. 

Another point in the paper is divers’ reports after grounding, in dealing with same a surveyor must 
have confidence in the diver, to establish this confidence I think a brief comparison should be made 
between the damage actually found when the vessel is placed in dry dock and the diver’s report. The 
surveyor as a rule may never again see the vessel that he has issued an Interim Certificate for, and to 
know what was actually found would be a help in future cases. 

Regarding new work abroad :—Mr. Balfour has stated that where same is carried out it is usually well 
organised, that is so, but different places have different methods of effecting economies, and the surveyor 
must always be on the watch for economies which are likely to produce inferior workmanship, insufficient 
bolting up, bad alignment, hurried marking off, and poor machine work, and the most common defects to 
be met with. 

No builder or repairer likes to have complaints from a surveyor, but if they are made in the right 
quarter and in the right manner improvement will usually result. One does sometimes come across the 
super-super both at home and abroad, when the only thing to do is to give him his own way so long as he 
does not make a fool of himself and bring trouble on others. 

The paper is very comprehensive and there is not much else I can say except thank the author for a 
most interesting paper. 


R. S. JoHnson. 


To surveyors who have been abroad, Mr. Smith’s paper is very much like reading a book for the 
second time. 

The numerous difficulties described by the author with regard to testing of material and in new 
construction, etc., were not generally met with in the Genoa district where procedure was very much in 
accordance with the book. In many seaports abroad shipbuilding and repairing has been going on for 
centuries, and although methods and opinions may differ, these are not necessarily behind the times or 
useless for the work to be done. 

It would have been surprising if no mention had been made in the paper to Chain Cables, these are 
so often responsible for many complications abroad, where supplies and testing machines may be few and 
far between. It is not often that “a sister’ arrives so opportunely as did the one in the case of the oil 
tanker described on page 9 of the paper. When cable is retested a new certificate is issued, and the test 
applied is on the basis of the size of cable submitted for test. 

In offices abroad information is often requested on shipping matters with which, normally, the 
Society does not concern itself. Regulations regarding stowage of various cargoes, Suez and Panama 
Canal Rules, U.S.A. Board of Underwriters Rules are examples and it is useful to have available the 
latest publications of these and other interests for reference or to know where they can be obtained. It 
is not wasted time dealing with such matters. 


Turning to the question of damage jobs and underwriters’ work. These are sometimes, for various 
reasons, complicated, but if the surveyor keeps it in mind that he is not the average adjuster, and that 
his job is to record facts and give full information concerning the job to the interests requesting the 
report, and in doing so acts without prejudice, the work does not present any great difficulty. Where 
costs are to be controlled, the surveyor must express his opinion as to their being fair and reasonable or 
otherwise. Any extras incurred should be separately dealt with in the report, and in some cases cover can 
be obtained for these when drawing up a specification by asking for separate prices by weight for plates, 
bars and rivets. Of course, account must be taken of position and nature of the extras when settlement 
is made. 

The lowest price tender may not be accepted, as less expense may be incurred if, with a higher 
tender, less time is required to do the work, and a safeguard in these cases is to arrange with the repairer 
a penalty for time exceeding the contract, based on the extra docking and demurrage charges entailed by 
the delay. 

It is sometimes claimed that a quantity of stores or coal have been lost or consumed consequent upon 
the accident. If this claim is included in the damage report, its origin should be precisely stated, as 
there are no means of verifying the statement made, some check may be made by reference to the voyage 
store list, but this is not always satisfactory. 

A rather unusual case of damage may be of interest. The Society was requested by the owners of a 
foreign vessel, classed with another Society, to certify the efficiency of rather extensive temporary hull 
repairs carried out to enable a perishable cargo to be carried from North Africa to a Continental port. 
The ship's underwriters and those of the colliding vessel were represented by surveyors sent out from 
England and the Registro Italiano represented the British Corporation for classification. 

A request for Survey Form 4 was obtained signed by the Agents, on which the “ purpose” was 
described as being for the “survey of collision damage and the efficiency of the temporary repairs effected ” 
and the certificate issued on Form C stated that “the temporary repairs recommended have been com- 
pleted to my satisfaction” and that, only so far as the accident in question is concerned, the temporary 
repairs now effected, in my opinion, render the vessel fit to proceed on her voyage, Genoa—Sfax— Dunkirk, 
with or without cargo A report on the case was written on the back of the certificate. 

As regards Interim Certificates, I think the Master of a ship is right in asking for these after ground- 
ing or other damage. 

In the event of subsequent damage or loss being sustained when the voyage is continued, difficulties 
might arise as to the cause of the subsequent accident and claims he made under the “ negligence ’ clause. 
It is, I think, useful to make a vessel’s class subject to special examination in drydock in a grounding case 
from both the insurance and surveyor’s points of view. The old question of “indented plating” may be 
in the author’s mind when he queries the advisability of such action, but when examined afloat the extent 
of the damage, if any, is an unknown quantity. 

An additional precaution when taking soundings at intervals after grounding is to seal the valve 
chests, but this is not always possible in the case of feed water tanks. 

The author refers to the arc-welding of cropped frames Such a case in my own experience resulted 
on completion of the repair, in my being able to fracture the welded joints of three frames with a hand 
hammer. Approved electrodes were used, but the quality of welding may vary considerably abroad. 
There is little experience of the efficiency of such repair work where new material is so attached to old 
and partly worn members. 

In conclusion, | would like to express my appreciation to the author and to thank him for the 
opportunity afforded of reading a most useful paper. 


A. Ewrna. 


Mr. Brooke Smith in his paper has laid considerable stress on the guidance given in ‘ Instructions 
to Surveyors” regarding surveys which may or may not be held. 

In foreign ports we are frequently called upon to hold surveys which are not in any way connected 
with shipping, but in which our technical knowledge is of value to the parties concerned. The Committee 
look to the surveyors in ports abroad to use sound judgment in holding such surveys, and to carefully 
draft the report to make it quite clear that such survey is not based on the Rules of this Society, and at 
the same time, to confine the report to clear facts of the case. 
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The author’s remarks regarding the difficulty of checking marks on ship materials are very mild 
indeed. It is sometimes almost hopeless to attempt to check advice notes, but where stock plates are 
being used they are never exactly to size, so if in doubt take bend tests which give a fair indication of 
quality of material 

Checking draught marks is a thing that may seem to many to be an unimportant detail, but abroad 
we are frequently called upon for deadweight certificates, in which case the checking of draught marks is 
the first important step to be taken. 

These certificates are based on the builder’s displacement curve and a stamped copy of the curve on 
which the calculations were based should be attached to and referred to in the certificate. 

When ships are selling at high prices, the accuracy of calculations is very important, and care must 
be taken to see that the conditions of the contract regarding tanks, bunkers and stores, etc., are fulfilled, 
and the necessary allowances made for builders’ gear and men on beard at the time of measuring. 

The ripple on the water at the time of checking light load draught presents little difficulty in 
obtaining accurate measurements. Long gauge glasses fastened to the stem and sternpost give a true 
reading of the mean height of the ripple. 

The importance of good rivet materials in some foreign ports is pointed out by the author. Local 
bolt and rivet makers sometimes buy up stocks of cheap material, and it is difficult to keep a check on 
rivets brought into the yard. If, however, the riveting is kept under observation and bad rivets 
condemned, the builder will not allow bad rivets to run up his costs. 

Mr. Brooke Smith has very definite views about the old fashioned method of annealing by heating 
the forging and burying it in dry ashes, provided the forging is not too large, so that it may be completely 
buried whilst at a good uniform heat. This method is very efficient and by adding powdered charcoal to 
the ashes and ramming tightly round the steel I have softened high speed air hardening tool steel so that 
it could be machined. 

On page 5 the author refers to expanding of tube ends in conical form, thereby only giving contact 
with the tube plate near the face of the heat. This fault is far more common where steel tubes are used 
and where they are expanded by the long roller type of expander, operated by air, which is inclined to 
oscillate and produce bellmouthing. 

Re divers’ reports, the author considers these of service only on stern frames and rudders. I have 
had very accurate reports from divers, but before placing much value on a diver’s report it is necessary to 
have confidence in the man who makes the examination. 

At the bottom of page 5 the author refers to the greater strength of thinner plates. This is, in my 
opinion, more apparent than real, for the smaller holes in thinner plates make the stretch when fairing 
more obvious. In heavier plates the larger rivet holes give rather more latitude. 

Regarding damage reports on unclassed vessels, these reports are frequently called for in foreign 
ports, and we are called upon to see the repairs carried out. In writing these reports it must be made 
clear that the survey was confined to the parts seen and the repairs carried out with a view to placing the 
vessel in the same condition as before casualty. The words “ good and efficient” condition are not used in 
a damage report on an unclassed vessel. 


J. G. BUCHANAN. 


I would also like to thank Mr F. G. Brooke Smith for this very interesting paper, which I am sure 
will be most useful to surveyors going abroad for the first time. 

It has already been stated thata study of the language is one of the great things, and I also consider 
that a study of the temperament of the people one has to deal with is important ; many difficulties and 
misunderstandings can be avoided if one gets to know the type of foreigner one has to meet. They are 
all different from the British, like we, they have their peculiarities and require consideration accordingly— 
to say the right thing in the right manner is good, but to say it in their own language is better. 

Generally speaking, the surveyor abroad has a good deal of travelling to do, and visits to a ship are 
quite expensive, and consequently not so frequent as would be the case in this country, it, therefore, 
behoves the surveyor to make the utmost of every visit. A little shipyard which I had to visit was some 
twelve hours journey from our home port and cost somewhere about £5 a visit, so that there were no 
more visits made than were absolutely necessary. 
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The author seems to have been a bit unlucky in his foreign experience as regards conditions of 
drydocks ; the Continental ports where I had been had establishments quite as good as those at home, and 
the workmanship carried out as efficiently, and in some cases better than that by our British firms. A 
point which struck me, however, was the absence of screwing up bolts prior to riveting, especially in 
tanker work, and the use of rivets either too long or too short with the consequently badly finished points. 

Mr. Smith quite rightly emphasises the necessity for carefulness in the testing of vegetable oil tanks, 
especially when fuel oil is carried in the double bottom tanks below. and to the possibility of a leakage into 
the vegetable oil when the fuel oil tanks are being filled. In the case of tanks for the carriage of wood 
oil, which I understand costs about £40 per ton, a further precaution is now being recommended, and is 
to the effect that when wood oil is in the deep tank the inner bottom in way should not be subjected to 
undue pressure when the double bottom is being filled with fuel oil. 

As the Book of Rules and Regulations is always to hand in the office, study of and reference to it is 
frequently made, but the same cannot be said of the “Instructions to Surveyors.” This book usually 
finds a place at the back end of some drawer and about the only reference to it is for travelling or 
removing allowances. I suggest that the information which is in the book (and the information which is 
not but could be) is of first rate importunce especially when one is abroad, 

As British ports are more or less terminal ports to the world’s trade routes, the docking of damaged 
ships in the loaded condition is not a frequent occurrence here. I have had one or two such cases, and 
I suppose being different from the usual they created quite an interesting event for me. Perhaps 
Mr. Smith could relate his most interesting case of this nature. 


C. W. Reep. 


In my opinion this paper will go down in the annals of the Staff Association as one of the classics, 
and I am sure we are very grateful to Mr. Smith for giving it. I hope for several more of a similar 
character. Iam sure that all surveyors going abroad for the first time will pack this paper and the 
ensuing discussion in their bags without fail. 

There is one little point in which I do not agree with Mr. Smith. That is as regards the loading 
certificate for refrigerated machinery surveys. In the case of unclassed vessels, on page 18 Mr. Smith 
gives his opinion that in an unclassed vessel a more detailed examination should be held than in a classed 
vessel. I do not agree with that. I think that the owner who takes the trouble to class his ship is 
entitled to more consideration. The wording of the certificate says—* the insulation and appliances... . 
and the refrigerating machinery have been examined by me... . and found to be, so far as seen, 
clean and in good order.” It does not say the rules for classed vessels have been carried out, and I do 
not think the surveyor need worry himself and take more trouble than in the case of a classed vessel. 


CORRESPONDENCE. 
8. TownsHEnD (Gothenburg). 


The Staff Association is fortunate in being able to include this paper in its transactions and the 
author is to be congratulated upon his courage in presenting for discussion such a controversial subject. 
In the carrying out of surveying duties, whether at home or abroad, the personal element is so dominant 
a factor that a practice or procedure which may suit one individual may not be at all acceptable to 
another, but the advice given and the experience quoted by the author will be helpful to all and will be 
particularly useful to those who happen to be the sole representatives of the Society in their respective 
ports. 

One gets the impression when reading through the paper that the author’s remarks are, in many 
cases, applicable only to those foreign ports where a small amount of building is done of a spasmodic 
character, and this might explain the necessity for taking the precautions in respect of building berth, 
sighting of keel blocks, examination of materials, rivets, etc., which he advocates. His statement that in 
many ports abroad the workmen are not nearly so skilful nor is the same attention paid to details as in the 
recognised shipbuilding yards in a home port, is, I suggest, rather too sweeping. Many foreign ship- 
building and engineering establishments have shown and are showing in a painfully (to the Britisher) clear 
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and emphatic manner that they are able to build first class ships and machinery for any type of trade for 
their own country and for other countries as well. Workmanship compares well with that of the best 
of the British firms and in some respects the foreign builders are in advance of their British rivals in 
methods and details of construction. 

In foreign yards it frequently happens that different vessels may be under construction at the same 
time to the requirements of three or four classification societies, and considerable difficu'ty is experienced 
in respect of the rivets It is almost impossible to ensure that the rivets which are being worked into 
the ship are those represented by the test certificates for the particular Classification Society concerned. 
If this were to be insisted upon the surveyor would find it necessary to spend most of his time watching 
the rivet store squads. The most satisfactory procedure is periodically to have bending and flattening 
oa oe and sulphur priuts taken from the rivets which are actually being worked into the structure 
at the ship. 

On account of the different classification societies which are concerned, difficulties may also be 
experienced in respect of the angles of countersink. Under the old rules of I.loyd’s Register and under 
the existing rules cf some of the other classification societies, the countersink is determined in such a 
manner that the angle varies constantly and ranges from 31° to 58°. In practice, the shipyard can only 
work with a few different angles according to the number of different tools available. The present rules 
of Lloyd’s Register, being devised to assist the builders by reducing the number of tools to a minimum, 
requires only two angles of countersunk, namely about 45° and about 60°. Such a simple arrangement 
in spite of its latitude does not, however, comply with the requirements of other societies and it may be 
pointed out, en passant, that under the present rule it is possible for the countersunk point of a } in. rivet 
to be ,!; in. larger in diameter than that of a @ in. rivet, and in certain circumstances objections are raised to 
the amount of work which has to be done on a rivet in order to flatten out its point to fill the countersink 
when thick plates are being dealt with. 

To meet the local difficulties in the Gothenburg district, where work under the survey of several 
different classification societies is frequently in progress at the same time, the following angles of counter- 
sink have been used with satisfactory results. A local practice is to use a combined reaming and 
countersinking tool and the angle of countersink is therefore conveniently based on the diameter of the 
rivet. Such an arrangement greatly simplifies the countersinking work done at the ship. 


Diameter of Rivet. Angle of Countersink. 
3 in. 60° 
8 in. and } in. 52° 
Z in. 45° 
1 in. and above. 38° 


The above arrangement is not applied to the rivets connecting plating to stems, sternframes and 
castings, etc., where the diameter of the rivet is not determined by the thickness of the plate. 

Mr. Smith states under “ Refrigerated Vessels,” that owing to the manner in which the wood sheath- 
ing is fitted to tank top insulation, it is exceptional for any accumulation of water in the hold itself to 
penetrate and damage the insulation medium and he quotes a case supporting his statement. The 
exception, however, occurred very recently when an insulated hold was flooded to a depth of one foot 
above the wood sheathing. It was found that the whole of the cork insulation was damaged by water 
which had passed, by way of the scuppers in the wood sheathing, into the bilges and then flooded the 
tank top below the cork insulation. Water also found its way into the insulation through the edges of 
the coamings around manholes, pillar heels and bilge plugs where tongued and grooved wood cannot 
be used. Insulation wood work so fitted that water in the chamber is unable to reach the bilge pumps 
constitutes a situation of potential danger which it appears Section 38, Clause 10 (a) of the Rules for 
Refrigerating Machinery and Appliances is intended to provide against. In the case cited by Mr. Smith, 
no such provision seems to have been made. 

As regards deep tanks, which have a notation in the Register Book for the carriage of vegetable oil, 
it might be pointed out that, apart from the conditions of the contract between shippers and carriers, the 
Rules require the tanks to be tested and examined before a cargo of oil is loaded. If, however, the oil is 
to be carried in a deep tank, which is intended only for water ballast, it has been the custom for the 
surveyor to be asked to point out to the owners that the responsibility lies with them for providing 
sparring or lining to dunnage efficiently the hold sides of the deep tank when cargo, liable to damage by 
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oil, is carried in the adjoining compartments. It is also usual for the surveyor to point out that if oil 
fuel is carried in the double bottom below the deep tank there is a risk of contamination of the cargo oid, 
and that it is necessary for arrangements to be made so that the upper surface of the double bottom shall 
not be subjected to undue pressure when the double bottom tanks are being filled. The surveyor should 
also point out that water intended for boiler feed or drinking purposes should not be carried in the double 
bottom below the deep tank. 

A common practice in this district is to carry out the anchor, windlass and steering trials at the 
same time as the full power official trials. The attendance of the surveyor in such cases is therefore 
compulsory. 

I agree with the author that it is essential that the surveyor should be thoroughly conversant with 
“ Rules and Regulations” and “ Instructions,” and that constant reference should be made thereto, and 
I do not think his prestige will suffer if he shows to his questioners where they can find the answer to 
their queries. As one who has recently “taken up duties in a foreign port,” I appreciate much of the 
advice and experience given in the paper, and I should like to add that, next to a thorough knowledge of 
the contents of the two volumes referred to above, a surveyor should have as his constant companion— 
common sense. 


A. C. Hunter (Trieste). 


As a very junior surveyor I should like to express my admiration and thanks for Mr. Brooke 
Smith’s eagerly awaited “ Notes on Surveying Duties in Foreign Ports.” 

The author seems to have covered most of the outstanding points which crop up in the course of 
one’s duties abroad and illustrates how one gets experience of how some foreigners try to do things as 
they should not be done, but there are a few items which he appears to have missed or smoothed over 
too easily. 

The “friendly relations” part of one’s duties. This he deals with in a few lines, while actually, as 
in life in general it is half the battle and the most difficult part. 

How can one keep on pleasant and friendly terms with people who call one to examine ships in 
dry dock at inconvenient times of the day, the ship fitting in the dry dock like a sausage in its skin— 
the “dry” dock being anything but dry—no lights, no ladder, and no one to take any interest in the 
matter. That is, if the ship is in or even near the dry dock. 

On making a fuss one is told that it has always been so or some other equally ridiculous excuse 
is made. 

Fortunately such dismal cases only seem to arise occasionally and are eclipsed by the pleasant 
surveys which occur abroad. 

Books could be written on the peculiarities of surveying duties abroad, but without a doubt, 
a tremendous lot of avoidable trouble is caused by the language question. 

Would it not pay the Society to give surveyors a course of the language of the country (if European 
speaking) to which the surveyor is appointed, prior to him leaving England ? 

The identifying of material is often a trying matter as the author points out, and that brings up the 
question of identifying anchors and cables. 

A growing tendency these days seems to be to replace missing or defective cables by cables from ships 
being broken up. These old cables, although in good condition are usually unidentifiable owing to the 
marks being long ago obliterated. 

It would considerably lighten the surveyors’ work if it was made compulsory at every special survey 
to re-stamp a vessel’s anchors and cables. 

The author’s reference to builders and repairers using non-Society material, comes under the ordinary 
tricks of the trade and a surveyor soon gets to know how the land lies in that direction. 

Not only do some owners seem to expect the surveyors to be responsible for the good building of a 
ship. but also for its upkeep afterwards. 

It is amazing and perhaps flattering how often one makes examinations and recommendations which 
are accepted and carried out, with the owner or his representative never going near the job. It is, however, 
more satisfactory if the owner or somebody directly responsible to the owner is present to take proper 
interest in what is happening. 
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The capacity of “fairing in place” or “off, fair and refit” seems to vary with different repairers 
and with different circumstances. In all cases after a plate has been heavily faired it needs to be care- 
fully examined afterwards for stretching and hardening. 

Rebushing of rudder gudgeons is often a bone of contention, and the vessel’s trade, season of the 
year, etc., should be taken into consideration when differences of opinion arise. 

The re-jointing of cut framing by welding is a matter which I hope somebody “ higher up” will 
deal with, but in any case—as with all welding—much depends on the welder. The same applies to 
stem bars which seem to have a tendency to distort themselves with the heating. 

With regard to the use of cardboard as a jointing material. [s this unsuitable only for vegetable 
oils? When well soaked with glue and fairly thin, the contributor has found this medium perfectly 
satisfactory for manhole doors of oil fuel tanks. 

The author does well to decry the abuse of the Special Reasons List, especially for minor shell 
indents—many of the indents recorded being quite harmless and most difficult to find —especially when 
the ship is in a tight fitting dock. 

Finally, | would endorse the author’s remarks 7e studying ** The Book of Instructions” and * Rules 
and Regulations,” not forgetting to keep conversant with circulars aud memorandums which throw a lot 
of light on the “ reason why.” 


V. BiLow (Gothenburg). 


It is a most interesting topic the author has chosen for his paper, at least for us surveyors 
stationed abroad. The title is, however, somewhat misleading and a more appropriate one, judging 
from the contents of the paper, would in my opinion, have been “ Notes on surveying duties in 
foreign ports using antiquated methods.” 

Although the author in the last paragraph modifies the general statements in his paper by saying 
“ip is clearly understood there are many ports where the conditions, etc., as set out in this paper, 
do not apply.” I would like to make some comments. 

Generally, I agree with the author’s statements as to the manner in which surveying duties 
should be carried out abroad, though | m»y mention that the demand on a surveyor's ability and 
discernment in (ireat Britain and abroad are, of course. just the same. Several other points in the 
paper could also be criticized, but | will refrain from doing this, us [ believe there will be many 
surveyors stationed at ports abroad who will contribute to the discussion and attend to this matter. 

In the six different countries, besides Great Britain, where I have carried out work on behalf 
of Lloyd’s Register, | have not in later years found, generally speaking, such bad conditions as 
stated by the author. The workmanship in the majority of the Scandinavian yards is, in my 
opinion, equal to that of the good yards in Great Britain, and in one German yard to my knowledge 
the workmanship is equal to that of the very best British yards. 

Tt is true that, say, 25 years ago, the methods of working at the majority of the yards abroad were 
old-fashioned and, in many cases, inferior, but they have, as a rule, learned very quickly, principally from 
British builders. 

Last year a Swedish yard gained the “ Blue Ribbon,” and second and third positions were occupied 
by Japanese and Dutch yards respectively. This perhaps does not mean so very much, considering the 
prevailing shipbuilding depression in Great Britain, but still it gives room for rcflection. From 
Gothenburg in 1933 were delivered vessels to Swedish, Norwegian, ltalian and French owners without 
the yards getting any subsidy whatever, which shows that Sweden, in addition to Denmark, Germany and 
Holland, is at present successfully competing with Great Brituin in building ships for foreign owners. 
The technical director of a French company which has ordered two fast motorships from a Gothenburg 
yard, when asked why they had not been ordered in France, replied that the costs for these two vessels 
were more than £50,000 less than would have been the case if built at a French yard, and the fact that 
the Swedish yard could build these vessels without a loss, although the wages in Sweden and Great Britain 
are similar, he attributed to their good o: ganization and system. 

With regard to repair work I may mention that some time ago two large tankers, heavily damaged 
by fire, were repaired by a Gothenburg yard in record time, to the owners’ and surveyors’ full satisfaction. 
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Tenders for one of these repair jobs were invited from German, Dutch, Danish and Swedish yards. When 
the superintendent was asked why British repairers were not invived to tender he replied that they could 
not compete. 

Reverting to the spirit of the paper I may quote what a large Swedish shipbuilder said to me a few 
years ago, viz. :—* As long as the Britishers consider themselves so superior to us in shipbuilding, it can 
only be to our advantage.” This expression is a very significant one, and I wish it could be appreciated 
by British builders. In all forms of competition, including sport, the results will generally be better if the 
opponent is considered a worthy one than if he is regarded as an inferior. 

As an illustration of the attitude adopted in some British quarters in regard to foreign shipbuilding 
it might be of interest to quote part of a correspondence I had with the editor of an English shipping 
paper some years ago. In the paper in question there had appeared the following statement, viz. :— 
“Since the British-built craft of 20 years is admittedly equal to a Foreign-built vessel of 10 years... .” The 
editor expressed his regret that through a non-technical channel this statement had found its way into his 
paper, but the fact remains that a general impression to the effect that British built vessels possessed a 
great superiority over foreign built vessels did exist and from the general tone of the author’s remarks one 
might be led to believe this feeling of superiority still prevails. 

In direct contrast to the author I think it would be more prudent to offer a note of warning to at 
least some of the British shipbuilders against their Continental rivals and to counsel them to revise their 
methods and ideas where necessary, and also to make every effort to fight what I would term “ The short- 
sighted Tyranny of the Trade Unions.” 

In conclusion T should like to thank the author for his very interesting paper. Possibly my remarks 
may be too aggressive, but I believe it is more beneficial to relate facts than, like the ostrich, to put one’s 
head in the sand in order not to see. 


C. H. L. Pinprrcu (Grimsby). 


I wish to express my sincere appreciation of the author’s very interesting and instructive paper, 
which should prove very helpful to the younger surveyors. Tt is often said, that, one who has nothing to 
learn is of no use to anybody, so the seniors will also get new ideas from this paper. 

The surveyor in a foreign port very often has his back to the wall, especially was it the case in the 
days immediately after the war, as perhaps some of my remarks may show. 

Once the repairers thoroughly understand the surveyor’s methods of carrying out a survey, things 
go fairly well, Every surveyor has his own particular way of doing a survey. 

One of the very first things the surveyor going abroad requires is to get a “speaking hang” of the 
language, otherwise the foreigner in talking English all the time often says yes when he should say 
no, and is so often misunderstood as to be given the credit of “handling the truth lightly.’ I know 
some will not agree with me, but 14 years abruad makes one best able to judge. 

New w rk. Keeping in close touch with the chief draughtsmn on new designs, and giving advice 
from practical experience is very necessary, but the hints given are not always accepted. In one case of my 
own, all the interestcd parties were informed long before work was started that the proposed bilge pumping 
arrangement was no earthly use. It consisted of 2-20 ton (per hour) ¢ ntrifugal pumps (one at each end 
of the vessel) fitted 8 ft. above the bilges. One said it was according to the specification, another that it 
was the regular service practice, and etc. It is sufficient for me to say that these pumps never pumped a 
spoonful, and the first suggestion to ‘onnect up with certain plunger pumps was eventually carried out 
with satisfactory results, but at some cost. The foregoing took place in a home port. 

The question of being sure of getting good rivets seems to be a very difficult one, and almost 
impossible to overcome without causing great delay and annoyance. 

Steel testing surv: yors on occasional attendance abroad require to keep a sharp eye on their plites 
and bars, as there is still quite an amount of Thomas steel made in some countries. 

Forgings nof annealed should not be considered for a moment, as they would constitute a positive 
danger. As for the gentleman who would do without tests from the finished forging, he has evidently not 
got further than the £ 8. d. end of the business, and cannot pretend to be either a forge master or 
engineer. 
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Too much time cannot be spent in boiler shops, especially those given to punching holes, but I think 
that practice is largely a thing of the past. One friend was shamed out of it. 

‘At one time official trial trips were considered a fearful waste of time, but that idea has long since 
vanished, and I think the surveyor should be in attendance with whole time, as so much can happen, and 
his first-hand knowledge of the facts enables him better to make any necessary recommendations. 

Damage surveys. In the ordinary grounding damage cases—loaded ship—it is sometimes good 
enough to take and compare previous soundings, and if no leakage, let her rip to the next port or first 
convenient opportunity to dry dock. In these cases the surveyor is bound to depend on honest log entries 
or official statements. In one case I had, the vessel was loaded, unscrupnlous people said she was making 
water, and according to compared soundings she was slightly, but so little that it was agreed to let her go 
the short voyage, discharge and dock before again loading. This didn’t suit the said people, whose union 
called the foreign Board of Trade surveyor who in turn also agreed to the trip, then they appealed to the 
Minister who stopped the ship, discharged and docked her. After thorough testing from within and 
without, found perfectly tight, no repairs, she was reloaded and made the passage. This is a case of 
having one’s back to the wall in view of serious opposition. 

Each case must be treated on its merits. Another loaded boat sat on a sand bank for a tide, the sole 
plate, thrust block and L.P. back column were badly fractured, and a tall channel stanchion in the E.R. 
badly bent. The E.R. tank and tanks fore and aft of it were examined and found in perfect condition. 
The broken parts were beautifully patched, and the owners were highly satisfied, and she made a fine 
voyage to the Far East. 

In fairly new vessels, if the owner or his representative is satisfied with a cropped frame or plate for 
damage repairs, there seems to be no more to be said providing the work is properly done. 

Loaded vessels placed in dock for repairs, if side bottom supports are considered necessary, these 
should be put in place before the dock is pumped out, i.e., while the vessel is at least partly water borne, 
otherwise damage will have been done by the time the dock is dry, then extra shores are useless. It is 
ou a however, one often sees these shores fitted sometime after the dock is dry and by very serious 
people. 

I think a 3 in. thick cement box for a shipside repair wouldn’t be of much use, as a slight touch 
against a quay wall—with a fender in use—the cement would be cracked and it would be impossible to 
know where the water was coming from without removing the whole box. 

Machinery. Arc or any other kind of welding on machinery iron castings should never be allowed, 
as it is never successful. We have heard many fairy tales about wonderful repairs, but the honest 
expert welder will not give any guarantee. I have had cases tried—not recommended—always failed, and 
increased the final cost of repair. In cases where one is so persistent in his ability to make good we'ding 
repairs of cast iron main engine sole plates, cylinders, etc., in place, a good idea would be for the superin- 
tendent to arrange “no cure no pay,” the arguments in favour of such repairs would then fall to pieces. 

A good form of furnace stiffening ring, when required, is a 3 in, to 4 in. deep bulb plate, welded to 
furnace, welds 3 in. long and cleaning and water spaces between each spot of welding. Studs drilled into 
the furnace should be avoided as they so often cause leakage and endless trouble, of course there are cases 
where studs have been satisfactory. 

Indented plating. Whether indents should be noted or not depends entirely on the long experience 
of the surveyor. It must be always borne in mind that a ship is always on the market, and once she has 
passed survey, a seller is always ready to tell a buyer she has just passed Lloyd’s. Lloyd's always holding 
the baby. 

It is considered a great mistake to survey and pass dirty boilers whatever the excuse, as it is grossly 
unfair not only to the surveyor but to the owners, and those who have to sail in the ship. 

If the ship is only 4 or 5 years old and has been well kept up, the whole survey of ship and machinery 
might be carried out in 2 visits, but not otherwise. We all know the weak spots in ship and machinery, 
and as she gets on in life other weaknesses develop and sometimes in unsuspected places, which wouldn’t 
all be found in 2 visits. 

The remarks on surveys of refrigerated vessels are so complete that no room is left for comment. 

From experience the surveyor abroad is very much looked up to, and it is his duty to keep up his 
position in the interests of all concerned. 
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G. Hiernqgvist (Gothenburg). 


I have read Mr. Smith’s paper with much interest, but it seems to me that his remarks, in many 
cases, are applicable only to inferior shipbuilding establishments. 

I would like to make a few remarks upon surveying duties, which I regret are limited only to foreign 
ports in my own experience. On surveying of new work the author says that after the plans have been 
approved the next matter of importance is that of materials, but I think that the surveyor should pay a 
visit to the mould loft before any materials are prepared in order to check the scrive board, especially the 
moulded breadth and depth and the frame spacing. 


It must be borne in mind that the hull on the stocks is always settling and that all keel blocks have 
to be removed and replaced for the riveting of the keel and centre girder bottom angles. It is therefore 
important to examine the blocks and sight the keel and bottom frequently during the erection of the hull. 
In this port nearly all plater work is done from mould loft templates, so that greater care than usual has 
to be taken in the erection of the hull. 


Different methods have been adopted for measuring the deflections of the hull on the stocks so that 
the necessary supports can be arranged and adjusted at the proper time. Some shipyards use the 
theodolite, whilst others fake the measurements by means of a beam of light under the keel. 


The same procedure is followed in the case of a large bottom damage when a number of keel blocks 
have to be removed. 


The use of packing and stop waters must be carefully watched and all unnecessary packing must be 
prohibited. The testing of tanks where packing has been used can be carried out quite satisfactorily, but 
after a few years’ service the packing has ceased to be effective and leaks have developed. 
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The surveyor is of necessity intimate with the practical details of construction, and the close super- 
vision which he must give during the testing of double bottoms, deep tanks and oil fuel bunkers, etc., 
places him in an advantageous position to criticise details and to offer suggestions. Often he may be the 
connecting-link between the shipyard and the drawing office in small troubles which the yard staff may 
be inclined to forget as soon as they have been remedied, but which sometimes can be avoided by making 
some slight alteration or adopting some slight change in practice. As an example, sketch No. 1 shows a 
very common connection of the stiffener on a longitudinal bulkhead to the tank top. Packing is always 
fitted between the lug and tank top when the lug cannot be caulked all round, but if a little hole is cut 
in the foot angle of the longitudinal bulkhead big enough to admit the caulking chisel the packing can 
be omitted, and the lug caulked all round. 


Then, again, where the foot angles for the engine seatings or steering engine seatings stop close to a 
seam, as shown on sketch No. 2, the caulking of the seam and angle is difficult and a filling piece often 
has to fitted, but if the corner of the angle is cut away (as shown) it will be easy to caulk both seam and 
angle. There are many details similar to the above which appear to be very small matters to attend to, 
but they can become very important when the finished work is being tested, and sometimes a great deal of 
trouble and annoyance can be saved. 


The tee-bar connection, especially for brackets at the ends of frames, girders, stiffeners and longi- 
tudinals is considered to be a much better arrangement than double angles. 


I agree with the author that the checking of rivet holes and the angle and depth of the counter- 
sinking calls for a considerable amount of supervision, and especially when one yard is building vessels to 
different Classification Societies’ requirements at the same time. The author does not refer to the checking 
of the spacing of rivets, but this is an important thing, and it not infrequently may be found to 
be wrong. 

I am in complete agreement with the remarks of the author on page 11 in regard to the Special 
Reasons List. Not only is it in my opinion unnecessary to include minor indents in this list, but a real 
difficulty sometimes arises in finding these small faults when the entry has been recommended by a 
surveyor at another port. If the latter surveyor considers the repair is important enough to be put in the 
list he should give sufficient information to enable another surveyor to locate it. 


I would like to add my thanks to Mr. Smith for his interesting paper and the many good points he 
has brought forward for discussion. 
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O. J. Trecumann (Dunkirk). 


Admirable and instructive as the various papers contributed and submitted for the discussion of the 
Staff Association undoubtedly are, the suggestion that at least one paper each session might be devoted to 
the carrying out of ordinary routine survey work has much in its favour. 


Probably the introduction to the Association’s discussions of the subject “ Novel Repairs and Unusual 
Features” was intended to meet this particular suggestion, and if further developed would certainly give 
an opportunity for interesting discussion and criticism. 


Mr. Brooke Smith’s particular subject “ Surveying Duties in Foreign Ports” does not probably lend 
itself to extensive discussion except where reference is made to various methods of carrying out repairs, 


nevertheless, to those surveyors who may be called upon to go to foreign ports and those already stationed 
abroad, there is much of interest. 


Whilst endorsing Mr. Smith’s opening remarks as to the necessity for creating a good impression and 
establishing friendly relations at an early date with the various people likely to be met in a professional 
capacity on taking up duty at a foreign port, I consider a word of warning would not be out of place. 


The psychology of the foreigner does not invariably and of necessity coincide with the British standard 
and a certain amount of discretion is necessary as some people are inclined to meet a surveyor rather more 
than half way, and this with an ulterior motive. 


The surveyor taking up duty abroad should make a point of studying and understanding the 


temperament and mentality of the people with whom he has to do business, and this object can best be 
attained by becoming familiar with their language. 


Survey of New Work. Sound advice is given as regards maintaining close relationship with the 
drawing office at the outset, but even here one sometimes meets with quite a different mentality. A case 
in point, on a plan being returned after approval without the necessity for red ink alterations, the young 
draughtsman’s ardour was considerably damped on being given to understand by his chief that red ink 
alterations were desirable as indicating that the scantlings were not heavier than they need be or that a 
simpler arrangement might not have received approval. 


Mr. Smith’s suggestion to those of his colleagues engaged in steel testing duties, to the effect that 
they should use their good offices to ensure the better and more distinct branding of materials, is an 
excellent one, not only as regards plates, bars and angles, but also anchors and chain cables, etc., and an 
improvement in this connection would certainly be appreciated. 


His remarks in respect to the working in of materials out of stock by builders may perhaps not be 
confined exclusively to ports abroad. 


Generally speaking the question of testing of materials and the use of tested materials for repairs to 


classed vessels probably represents one of the greatest difficulties the surveyors at foreign ports have to 
contend with. 


Owing to the dearth of new building tonnage to Lloyd’s class in France, the difficulty will most 
robably increase in the future, due to the fact that very little material is being manufactured under the 
inspection and tests of the Society’s surveyors. 


The position, however, is further complicated by restrictions on imports, and by special facilities which 
enable shipowners to borrow money for constructional purposes at a cheap rate, the conditions being such 
that the new vessels have to be built in France and to Bureau Veritas class with a view to reducing 
unemployment. 


As material for repairs is usually required at short notice, the question of accepting Bureau Veritas 
tested material with or without check tests which are sometimes very reluctantly given if not absolutely 
refused on principle, will have to be given consideration in the future to a greater extent than in the past. 


One of the surveying duties at foreign ports is the inspection of steel works with a view to the 
recognition of firms by the Committee for the manufacture of materials. 


Annual surveys of steel works have now been instituted and the plant and procedure of manufacture 
have to be reported on to ensure that the firms figuring on the list of approved steel makers merit a 
continuance of the recognition extended by the Committee. 
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The principle is excellent, especially in cases where works are only occasionally visited by the Society’s 
surveyors, but wherein will lie the advantage to steel makers for recognition by the Committee, involving 
as it does certain fees and expenses for inspection and survey, if the principle is generally ceded in 
accepting material tested by other classification societies. 

It would be interesting to know if difficulties of this nature are met with in other foreign ports. 

Difficulties in respect to annealing have been experienced at some French ports but generally 
speaking conditions in this respect are now satisfactory. 

Hydraulic riveting in boiler work in France is common practice, though French engineering firms 
generally do not go back over the rivets as is understood in the U. K., especially in ship work, and the 
riveting hammers by comparision are usually heavier and cumbersome. 

Damage Surveys. In considering damage surveys, too much importance cannot be attached to the 
completeness of the final specification on which tenders are to be invited, and the conditions of tender 
perhaps deserve a little more attention than is suggested by Mr. Smith. 

When a surveyor is representing underwriters and owners in addition to carrying out his usual 
functions, the conditions of tender should cover the underwriters’ requirements, and in this respect there 
is a more or less standard form as for instance, the conditions usually laid down by such institutions as 
the London Salvage Association, which serve as a very useful guide. 

In drawing up the specification for repairs the position of the surveyor is much simplified when the 
permanent repairs are carried out in his port or district, and the possibility that this might not be the 
‘ase should be borne in mind. 

Great care therefore should be exercised in clearly indicating the best possible position for the 
cropping of plates, floors, frames, ete., for part renewal or remoyal for fairing when this process has to be 
resorted to, as also the recommendations for fairing in place, removal for fairing or complete renewal, as 


such recommendations are the essence of the contract of repairs which the contractor binds himself to 
carry out. 


The contractor, while being bound to carry out his agreement in case of insistence, may probably 
desire to arrange, with the consent of the local Surveyor and other interests involved, to effect certain 
modifications which may be equally satisfactory and which may represent a saving in time and expense, 
and provision to this end should be made in the contract. 

A clause in the contract to the effect that “No extras will be allowed” is not uncommon, and it is 
up to the surveyor to see that his specification covers everything. 

Usually also there is a penalty clause which comes into operation if the agreed time for completion of 


the repair is exceeded, at a certain figure per running day, and generally a premium of half the sum for 
each day saved. 


Mr. Smith refers to valuation reports being sometimes required for vessels in their damaged condition, 
and in this connection, perhaps it would not have been altogether out of place to briefly state the object 
in view, in order to fix the degree of importance. 

I suggest briefly, advisedly, because it borders on and opens out another very wide and interesting 
subject, i.e., Marine Insurance. 

Generally speaking, damage to vessels may be said to come under two main headings, viz., General 
Average (G.A.). and Particular Average (P.A.). General Average Damage is represented by some 
voluntary sacrifice during time of common danger, such as :— 

Damage done to vessel in endeavouring to extinguish fire, or to facilitate jettison of cargo. 

Damage to vessel in efforts to refloat. 

Damage done to Machinery in endeavouring to work vessel off the strand, including damage 
to winches, windlass, steering gear, boats, etc., and coals and stores used in such endeayour. 

Damage to ropes, sails, masts, spars or rigging under certain conditions, and the slipping of 
anchors and cables. 

Particular average damage is represented by damage of a purely accidental character, such as :— 

Grounding or stranding. 


Heavy weather, collisions with floating objects or vessels, quay walls, buoys, etc.. and ice 
damage. 


14 


It should be noted that grounding and stranding in the insurance sense of the word have not the 
same significance and the former does not necessarily constitute the latter. 

A grounding implies that the vessel has come in contact with the bottom or something in contact 
with the bottom, such as rocks or wreckage, without absolute loss of way, i.c., a touch and run on. 

A stranding signifies that the vessel has come to rest on the strand or bottom such as rocks, sand- 
bank, etc., and has remained so for an appreciable period of time. Probably if the vessel is actually 
stationary for a period of a quarter of an hour, the case may be considered as a stranding. 

It might be added that it is only in cases of collision damage by another ship or vessel that ship- 
owners are entitled to claim for the loss of earning power of their vessel during the period of immobilisation 
and repairs. 

igre case of general average, the cost of making good the damage is borne by the three contributing 
interests, ship (including bunkers, stores, etc.), cargo and freight as represented by the policies of assurance, 
and in proportion to their respective values. 

In order to ensure the payment of the cargo’s proportion to general average, the shipowners’ representa- 
tives usually require the cargo receivers to sign an Average Bond before delivery. 

In the case of particular average, the cost of the repairs is supported by the ship, i.e., underwriters on 
ship, according to the policy of insurance. 

Usually, when particular average is not excluded in the policy, underwriters pay the full cost of 
repairs providing the franchise is attained, i.e., 3 per cent. of the insured value. 

In other policies underwriters only pay the excess of 3 per cent. 

The cost of particular average and general average repairs cannot be added together to attain the 
franchise. 

In the case of collision damage, ordinary policies of insurance generally cover for 75 per cent. of sums 
paid as damages up to the insured value of ship, and shipowners usually cover the risk for the remaining 
25 per cent. by their Mutual Associations. 

Under certain conditions the shipowner can take steps to limit his liability for damage at law, and 
in British Courts, the sum is fixed at £8 on the gross tonnage without deduction on account of engine 
room spaces in the case of steamers, and on net register tonnage in the case of sailing vessels. 

Valuation reports on vessels are usually required for determining the amounts to be contributed to 
general average claims by the ship, cargo and freight. 

It is therefore of importance that care should be exercised in placing a value on a vessel in her 
damaged condition. 

The type of vessel has certainly to be taken into consideration, but after that I do not think it is too 
much to say that perhaps the date of the last Special Survey will be found to influence the value 
considerably more than the existence of a particular kind of wood sheathing to decks or an extra auxiliary 
in the engine room. 

In estimating for damaged valuation, I should imagine it would be safer to deduct the estimated 
or actual cost of repairs from the sound or undamaged market value and leave it at that, without attempt- 
ing details of charter and loss of earning power which may be considered the business of the average 
adjuster and shipowner, and which do not affect the damaged value. 

Details of this description, probably only required when collision cases are being dealt with, are 
calculated at “So much” per day on the number of running days the vessel is immobilised due to the 
casualty, and for this reason the number of days either estimated or actual for executing repairs should be 
stated. 

Actually the valuation of shipping is a specialist’s business and requires constant touch with the sale 
and purchase market. 

Probably one of the best periodicals dealing with the subject is “ Fairplay.” 

Mr. Smith’s remarks on repairs in general are of interest and no doubt various methods of carrying 
out repairs would op»n out a wide field for discussion. 

As for instance the cropping and welding of frames, and the rounding up of collapsed furnaces, etc. 

In the case of main frames, are good welded joints considered efficient without butt straps, particularly 
when several frames are concerned ? 

I have found it sometimes convenient, as an alternative to cropping when the frames are not too 
badly buckled, to cut a long vertical slit in the web of the frame at the heel, which enables the web and 
flange to be faired in place without the necessity of liners, and thereafter welding the vertical slit. 
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The methods of dealing with damage or wear and tear repairs in way of double bottom tanks is also 
an interesting subject. 

For instance in the case of damage, floors cropped at the line of intercostals with an additional pair 
of vertical angles makes a neat and efficient repair. 

In the case of wear and tear, it is often found, especially in way of the machinery spaces, that the 
upper halves of the floors become thin. 

Generally speaking it is better to make an opening in the tank top plating, if this does not actually 
require dealing with, and renew or part renew the floors. 

The quite common practice of doubling in short lengths the top halves of floors when wasted, in my 
opinion, is not an efficient repair, in fact doublings of any sort should be discouraged as much as possible. 

It is a matter of prudence for all grounding or damage of any description to be reported and surveyed, 
and in cases where this is not done shipowners run a serious risk of compromising their insurances in the 
event of the vessel being subsequently lost or cargo found damaged. 

We may nominally describe the certificates issued in such cases as anything we like, as for instance 
‘Interim Certificates,” but in certifying that all repairs have been carried out in a satisfactory manner 
and recommending to the Committee that the vessel’s class be retained, perhaps subject to certain con- 
ditions, and that the vessel is fit to carry dry and perishable cargoes, “*Seaworthiness” is certainly implied. 

When an examination afloat has been found satisfactory after grounding, I consider it a wise 
precaution to make the continuance of the vessel’s class subject to no damage to the underwater parts 
being found on subsequent dry dock examination, as surprises are always possible. 

In dealing with collapsed furnaces, the fitting of compensating rings after rounding up is in my 
opinion only justified in extreme cases where subsequent renewal within a limited period is considered 
necessary, as otherwise they serve as a means for accumulating scale and dirt and make access for cleaning 
more difficult. 

I have found it well worth while to carefully examine furnaces for fatigue cracks, on the water side 
in particular after rounding up. If these, and they are not infrequently found, are cut out and welded 
there is not the same tendency for the furnaces to gradually resume their deformed shape. 

The hydraulic jack as a means of setting up collapsed furnaces is not by any means ideal. 

The furnace crown is frequently pushed well above its correct position at the expense of the sides and 
even sometimes the bottom and the action of the jack is uneven and may be considered brusque. 

In France (and Italy as it is an Italian patent) a special apparatus is often used for rounding up 
furnaces, which undoubtedly is a great improvement on the hydraulic jack. 

To all intents and purposes the apparatus is like a huge tube expander, consisting of four rollers with 
a long central conical roller or mandrel actuated by screw feed. ‘The four rollers, though also conical, 
have their outer services parallel and are arranged in such a manner that, say, three rollers may follow the 
undeformed part of the furnace in the initial stages whilst the fourth roller gradually brings the deformed 
portion into shape. Special steel packing pieces are used to suit and maintain the various types of corru- 
gations, in which they are laid during process of rolling. (See Figs. 3 and 4.) 

The central roller is turned backwards and forwards by an electric motor and the screw feed is 
operated by hand. It is customary to plug in on the vessel’s main switch board for the motive power, 
when a minimum of 5 k.w. is available. 

The whole apparatus weighs approximately three tons and can be lowered down the stokehold 
ventilators. 

It is good practice to round up furnaces with the water in the boiler well heated and repairs carried 
out by the above apparatus have been found to make a much better repair than the hydraulic jack, but 
even here the furnaces should be specially examined on completion and fatique cracks cut out and welded. 

The principal drawback is the prices charged for repairs, which are usually higher than in the case 
of the hydraulic jack, but there is no comparison between the finished job. 

When examining deformed furnaces, I find it a very useful guide to chalk round the successive 
corrugations and then examine from the front with a good light in the furnace and as a check against 
gaugings, to try a straight edge across the full length of the furnace. 

As a matter of curiosity, it would be interesting to know the general opinion of members as to the 
amount of deformation permissible before recommending rounding up, or special re-examination. 

In the case of locally bad places in furnaces, I see no objection to the cutting out and welding in of 
new pieces, and I have seen excellent repairs by both electric and oxy-acetylene processes. 
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Whilst on the subject of deformed furnaces, a rather unusual case recently came under my notice. 
Four oil fired furnaces out of six examined for Annual Boiler Survey were found to be set up in way of 
bottoms to a maximum of 100 mm., whereas the furnace crowns showed practically no deformation. 

These furnaces were satisfactorily trued up by the above apparatus but much greater difficulty was 
experienced in the work of fairing than is usually the case with collapsed or deformed crowns. 

Sombustion chamber repairs are another topic which might provoke interesting discussion. 

For instance, when the partial renewal of back plates is necessary, it is not always possible, for reasons 
of access, to renew in one piece. 

Some surveyors prefer a straight line welded joint between back stays, and others a wavy line, and in 
both cases I have seen excellent repairs carried out. 

i have also seen straight line welds between the stay holes, but this method, in my opinion, is not 
good practice. 

When furnaces are being renewed and it is necessary to deal with combustion chamber plates, it is 
preferable to renew the plates without welded joints, and for this purpose it is convenient to make an 
opening in the front end plate for access. This can be conveniently arranged between the furnace mouth 
and end plate flanging, or between two furnace mouth flangings, i.e., with the shortest length possible 
for welding. 

An interesting case came under my notice some time ago when all combustion chambers, furnaces 
and tubes were renewed in six single ended boilers of a passenger steamer, and the complete new chambers 
were passed into the boilers through an opening cut in the front end plate in way of two furnaces. The 
piece cut out in each boiler was subsequently refitted and welded by electric process, and the heavy expense 
of removing the boilers and passenger accommodation avoided. 

Generally speaking, boilers designed with restricted spaces between combustion chambers and end 
plates, and otherwise difficult of access for cleaning, give the most trouble. 

It has also been my experience to find that, where flangings at furnace mouths and at withdrawable 
back ends at undersides are sharp, there is a tendency to grooving. 

Repairs in such cases are usually difficult of access and the best way of dealing with these defects is 
to make an opening along the line of the grooving and weld up from the outside. 

I wish to express my thanks to Mr. Smith for his paper and the opportunity thus given for discussion. 


REPLY BY THE AUTHOR. 


At the outset it is wished to emphasise the final paragraph in the paper and to make it perfectly 
clear that it is fully understood there are many ports abroad where the conditions, etc., referred to, do not 
apply. It was for the purpose of bringing out few of the difficulties that have been met with during 
surveying duties abroad that instances have been given which are considered by some as being unusual. 

Mr. Balfour expresses surprise at the statement that the repairs in the case of a vessel not being 
classed with a recognised body, but under survey for damage are generally carried out to the surveyor’s 
satisfaction, and that this fact should be definitely stated at the end of the report: I can assure Mr. 
Balfour that such has been done on many occasions and accepted without any comment from headquarters. 
The instructions to surveyors certainly does not state that this may not be done. In fact no ruling is laid 
down in the matter at all. I am of the opinion that a damage report wherein it is stated the damage 
found and the recommendations made to deal with such damage, becomes a complete document should the 
fact that when the repairs have been satisfactorily carried out is stated at the end. At the same time I 
fail to see that such wording can be construed so as to make the report in the nature of a certificate, as no 
opinion is conveyed as to the general condition of the vessel whatever that might be. 

Mr. McCririck says more might have been said in the paper. It is hoped that what has been left 
unsaid will form sufficient material for a future paper from some other member of the Staff Association. 

That the work done by the Society’s surveyors abroad is of an exceptionally high standard, I believe 
is generally recognised, and if it is not fully appreciated, it is so varied and of such an interesting character 
that it brings its own recompense. 

The remarks in connection with furnace repairs are most interesting and as a method for dealing with 
such when badly distorted, are fully agreed with, provided one has sufficient faith in the welders who are 
to be entrusted with the work. Unfortunately some makers of are welding outfits, in an effort to sell 
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their products, make the statement that an operator without any previous knowledge, can be trained in a 
ridiculously short period. These are the type of “expert welders’? 1 have come in contact with in non- 
European ports. One operator was, previous to his firm investing in an are welding plant, the driver of 
their motor lorry, others have previously been in less skilful occupations. Unless the utmost faith can be 
placed in the welder, I would still recommend a badly distorted furnace to be jacked back into some sort 
of a working condition, and to fit stiffening rings in the weakest part. 

At the same time when dealing with a furnace where there is a deep local pocket, the drilling of a 
suitable hole in the centre of the bulge to accommodate the stretch of the plate is almost a necessity, and 1 
would have no objection to doing this. The hole not being of considerable area can be safely closed on 
the finish of the repair by some means or other. This is a different matter to ripping a furnace plate. 

The suggestion that an opportunity should be given the surveyor to compare a diver’s report and the 
actual damage found once the vessel is placed in dry dock, is worthy of consideration and would without 
doubt, be helpful in future cases. However, there appears to be certain difficulties in this connection. 

We have all met at some time or another the super-super who is usually very self opinionated and 
whose object in life is to be unpleasant to other people, surveyors in particular. Mr. McCririck’s recom- 
mendation to give such persons sufficient rope is undoubtedly the best thing possible for an easy life. 

Mr. R. S. Johnson’s opening remark is greatly appreciated. By his contribution he has added 
considerably to the value of the paper and I feel sure his statements will be read with interest. 

I am in agreement with Mr. Johnson when he states, in connection with grounding damage surveys, 
vessel examined afloat, that the extent of damage sustained, if any, is an unknown quantity. What was 
questioned was the advisability of making the vessel’s class subject to a dry docking on account of the 
grounding at some indefinite date depending on the owners’ pleasure. This may easily be many months 
after the event has occurred. It is thought that if it is considered advisable to recommend examination 
in dry dock on account of grounding as a condition of the vessel’s class, the docking in question should 
take place with as little delay as possible, and at the first available opportunity. 

It is not considered that the sealing of valve chests, when taking soundings after a grounding, is of 
much value. If the people concerned are unscrupulous enough to pump out spaces unknown to the 
surveyor, it is a comparatively easy matter for them to open the valve without disturbing any seal that 
might be affixed, unless the seal is of a most elaborate arrangement. Any leakage of consequence will 
quickly show, and soundings of short intervals will either confirm or dispel any doubts the surveyor 
may have. 

Mr. Johnson’s experience with welded frames tend to confirm my statement that there are arc welding 
operators to be met with in foreign ports, whose finished work cannot be relied upon. At the same time 
I know of no reason why new material should not be attached to old and partly worn members, provided 
the butts are properly prepared. Sooner or later it appears certain that the use of are welding will be 
used for major items in the structure of all ships and welding of frames will then become a common- 
place matter. 1 

Mr. Ewing’s contribution is very helpful and he has drawn upon some of his own past experiences in 
doing so. It is regretted that he should consider the remarks in connection with the difficulty of checking 
ship materials as being of a mild nature. During the time of doing so it is probable they could not then 
be described as such. If there is any serious doubt about stock plates, it is considered that something 
more than a simple bend test would be required to solve the difficulty. 

Only very small and unimportant forgings could be annealed in the manner described by Mr. Ewing. 
The remarks in the paper were meant to refer to those forgings which are usually on the large size. 

With reference to the expanding of boiler smoke tubes hard on to the outer edge of the tube plate 
and, at the same time, clear of the remainder of the plate, this has been experienced with iron tubes using 
the ordinary hand expander. It is a matter of mal-adjustment of the tube expander, and often calls for 
attention on the surveyor’s part. 

Mr. Ewing does not state whether he is in agreement or otherwise with the statement that a diver’s 
services should be employed to examine and report on some definite underwater part of the vessel, 
or whether he would accept a diver’s report covering the whole of the underwater surfaces. Stern frames 
and rudders are definite parts, and at the same time there are other parts which come under the same 
heading, and if a diver is instructed to examine such, there is no doubt but that a reliable report can be 
obtained from a competent diver who has been properly trained in the profession. 
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Regarding the greater stretch of thinner plates referred to in the final paragraph of page 5, the fact 
that the larger rivet holes in heavier plates give rather more latitude is admitted, but at the same time 
the greater stretch of the thinner plates is often as real as it is apparent. 

The use of the words *“ good and efficient condition” are out of place on a damage report on a classed 
or unclassed vessel. This statement belongs to other reports, and it requires to be used with a considerable 
amount of care. To state that repairs which were recommended have been satisfactorily carried out, is 
another matter. 

Mr. Buchanan raises the question of the studying of the temperament of the people one has to deal 
with in a foreign country. It is well to remember that a foreigner is to some extent permitted to remain 
in a country by the goodwill of the nationals. Unfortunately being British, it is said that we have a 
tendency to forget this fact. It becomes a matter of common courtesy to the people in the land we may 
live in, to endeavour to learn their language as quickly as possible. 

The author’s experience abroad is that a surveyor is usually too busy to pay any more visits to a 
vessel than are absolutely necessary. Nevertheless, irrespective of the time and expense, the necessary 
attention and visits are imperative. 

Mr. Buchanan mentions that at Continental ports at which he has been, a point that struck him was 
the absence of screwing up bolts prior to riveting, especially in tanker work. As this is considered a matter 
of vital importance, it is concluded the fault was rectified, especially as, at the same time it is stated, that 
the workmanship was carried out efficiently. 

Whilst as a precautionary measure it is recommended that when vegetable oil is carried in a deep tank, 
the inner bottom in way should not be subjected to undue pressure, if and when the double bottom is 
being filled with fuel oil, it is sometimes a difficult matter to ensure this recommendation being complied 
with. Fueling is generally done ina hurry. The pressure on the pipe filling line is in most cases not 
under the control of the ship’s engineers, and more often than not, if the double bottom has to be refilled an 
undue pressure of the inner bottom takes place. Some engineers make it a practice to leave the bunker 
fuel oil in the double bottom in way of the deep tank, when this is full of vegetable oil, untouched as long 
as possible, so that if refueling is necessary during the voyage, this tank will not require to be filled. 

With reference to the remarks concerning “ Rules and Regulations ” and “ Instructions to Surveyors ” 
it can only be repeated that it is thought advisable both should always beat hand for, as is stated, the 
information which is in the latter book becomes of first rate importance when one is abroad. 

The question of the docking of damaged ships in a loaded condition is one with which I have never 
had to deal. Many of the dry docks which have been encountered abroad were not fit to support a large 
size vessel in a loaded condition. On the few occasions when it has been suggested a vessel might be 
docked with cargo aboard, the owners of the dry docks have always stipulated that they would not be 
responsible for any damage the vessel might sustain and further demanded certain financial guarantees in 
case of any damage that might be caused to their dock. In view of this it has always been considered 
advisable to remove the bulk of the cargo before dry docking a vessel. 

Mr. Reed’s opening statement is greatly appreciated. At the same time it is thought that he is 
making an error when he states that, in the paper and in connection with leading port surveys of 
refrigerating machinery and appliances, the opinion is expressed that in the case of a vessel not holding 
the Society’s Refrigerating Machinery Certificate, a more detailed examination should be held than when 
carrying out the same survey on a vessel holding this certificate. As stated in the one case, the surveyor 
has the satisfaction of knowing that the refrigerating machinery and appliances have been subjected to a 
very detailed examination at a recent date, and holds a certificate to that effect, which also states that 
they were then found to be in good condition. In the other case no such examination is known to have 
been carried out, and no information is to hand regarding the general condition of the insulation, brine 
pipes, machinery, etc. It was in view of this fact that the statement “ perhaps for this reason, a more 
detailed examination becomes the rule” was made. Mr. Reed refers to Cert. B. (RMC) and its wording. 
Whilst this certainly does not express any opinion as to the vessel being fit to carry refrigerated cargo 
during the contemplated voyage, it is always an understood thing, between the shipper and carrier, that 
the sole object of the survey is to determine if this is the case or not, and until such time as both parties 
are assured that the surveyor is satisfied the refrigerating machinery and appliances are in a fit condition, 
and intends to issue a certificate, no loading of refrigerated produce takes place. As Mr. Reed points out 
the certificate does state “the insulation and appliances .... and the refrigerating machinery have been 
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examined by me....and found to be, so far as seen, clean and in good order.” It is the “in good 
order” part which has to be borne in mind in these surveys. 

The remarks of Mr. Townshend are welcomed and in the main non-controversial. Those in 
connection with the angles of countersink will, I feel sure, be read with considerable interest. It has to 
be stated, however, that in the author’s experience, the time spent in watching the rivet store and rivet 
squads has been time well spent. 

With reference to the case cited in the paper when an insulated lower hold was flooded and, as 
pointed out by Mr. Townshend, no provision was made for the water to reach the bilge pumps, as called 
for in Section 8, clause 10 (a) of the Rules for Refrigerating Machinery and Appliances, it is well to note 
that prior to 1922-28 this clause was not included in the Society’s Rules, Previous to this, few, if any, 
vessels having insulated lower holds had adequate arrangement for draining the inside of these spaces into 
their respective bilges or bilge wells. As the rules are not retrospective, there are probably a number of 
insulated vessels still operating without such provision having been made. The vessel referred to was 
built before 1922. 

The carriage of fuel oil in the double bottom tank is a very general practice, this point has been 
referred to at some length in the reply to Mr. Buchanan. I am in full agreement with Mr. Townshend 
that common sense as a constant companion is a good companion. 

It is regretted that Mr. A. C. Hunter should have occasion to think there are a few items in the 
paper which appear to have been smoothed over too easily. ‘This can be attributed to the fact that those 
things which were found to be somewhat difficult and unpleasant are quickly forgotten. Such 
experiences as described with dry dock surveys have also been encountered and Mr. Hunter's feelings 
are appreciated. 

The suggestion that surveyors should have a course of language study of the country prior to leaving 
England is somewhat novel, but is considered entirely unfeasible. Why only if European speaking ? 

[am of the opinion that the best and quickest place to learn any language is in the country itself. 

An interesting point is raised with reference to the identification of anchors and cables. The 
restamping of these at special surveys, it is thought, would be of doubtful value. One great difficulty is 
that of efficiently stamping anchors and cables so that the marks are legible 4 to 5 years later. It has 
been found that the marks, when the anchor andjor cable is in use, usually have become indecipherable in 
a far shorter length of time, and to me it appears that identification marks for verification purposes are 
only of real value when the equipment is first supplied. The replacing of missing or defective anchors 
and cables by others taken from a vessel in the hands of the ship-breakers should not be the cause of 
undue worry, provided it is an established fact that the vessel was classed in the Register Book immediately 
prior to be broken up, and at the same time a certificate is produced covering the equipment in question. 
The certificate being endorsed in the usual manner prevents its being used in connection with further 
anchors and cables. Without the knowledge of the source of origin, and the certificate for checking sizes 
and weights, it is difficult to see how old and used equipment can be accepted. 

Unfortunately Mr. Hunter’s hope that the question of rejointing cut framing by are welding would 
be dealt with by somebody “higher up” has not been realised. From this it is concluded that, in general, 
this method of repair is agreed to. 

Cardboard treated with glue may be quite a good jointing material, and it is advantageous to know 
that this has been found quite satisfactory for manhole door joints of oil fuel tanks. Under these cireum- 
stances it would probably be quite suitable for use with vegetable oils. In the case referred to in the 
paper, cardboard had been used without any such treatment. 

Mr. Biilow’s contribution to the discussion is indeed interesting, but I trust I may be pardoned in 
remarking that his statements are somewhat extraneous to the spirit and also letter of the paper. The 
suggested alternative title is not agreed with. 

As officers of the Society who in many cases, such as my own, have been entrusted with the carrying 
out of duties in various countries, it naturally follows that we endeavour to maintain an international 
outlook, and it is somewhat surprising that Mr. Biilow, with his wide experience, should endeavour to 
contradict this intention. 

Mr. Biilow states he has carried out work on behalf of Lloyd’s Register in six different countries 
besides Great Britain. As some justification for having had the temerity to write the paper under dis- 
cussion, I might be privileged to state that on behalf of the Society I have carried out surveying duties in 
four different countries, besides Great Britain, and in three different continents. 
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Mr. Biilow’s historical statements are full of interest, but at the same time open to, argument and in 
many respects they are not accepted as facts. At the same time it is thought preferable to maintain the 
spirit of the paper, to express thanks for the contribution and to recommend a study of the same to the 
members of the Staff Association. 

Mr. Pilditch’s contribution, in view of his long experience abroad, is a very welcome one, and he adds 
most useful information to the paper. He also raises the language subject, and it appears to be generally 
agreed that one of the first things a surveyor going abroad requires, is to obtain a sufficient knowledge in 
general of the language of the country he is in. This should not present any serious difficulty to the 
ordinary person if he is prepared to put his mind seriously to the subject, and to burn the midnight oil. 
A short period in the country often suffices to obtain a sufficient knowledge of the idiom to carry out sur- 
veying duties with little trouble. It is surprising at times how quickly the smattering of languages learnt 
in early life, with perhaps painful experiences, return to memory. 

The question of good rivets may be troublesome, but in consideration of its great importance, every 
effort requires to be made to overcome the difficulty and the problem of so doing assists to make life 
interesting in a foreign port. i 

I can assure Mr. Pilditch that the desire to do without tests from finished forgings is not an 
uncommon one. As implied, the reason is usually one of £.s. d. 

It is noted that exception is taken to cement three inches thick being used in conjunction with a 
temporary ship side repair. At the same time, no expression of opinion is forthcoming as to what 
thickness should be used. It has to be borne in mind that the cement is not fitted for the purpose of 
strength, but, being of plastic nature, as a safeguard to prevent any slight entry of water that may occur. 
Should a vessel bump with sufficient force to crack cement three inches thick, it is thought probable that 
the same thing would take place if the cement was double that thickness. 

Whilst it was not advocated that arc welding repairs should be carried out on machinery parts of 
iron castings, the subject is one of importance. Many repairers have been met with who claimed that 
they were in a position to are weld important iron castings successfully, having special electrodes for the 
purpose. From personal observation I am in full agreement with the statement that we do not appear to 
have arrived at the stage when such repairs can be thoroughly relied upon. Nevertheless, it is believed 
that some measure of success in this direction has been achieved in North America. Recently I had the 
opportunity to witness an attempt to carry out an are welding repair to the face of a foot of a new steam 
cylinder, 254 ins. in diameter, which was fouud to be defective when finished machining. An expert 
welder was called in to do the job. Under his instruction the defective part was machined until sound 
metal was reached. The next procedure was to fit a number of mild steel pins in the part where the 
building up process was to take place. It being explained that this was to ensure sound anchorage of the 
deposited metal to the parent metal, thus showing the doubt the expert welder had of obtaining a really 
sound weld. In passing it may be remarked that the cylinder was eventually scrapped. 

Studs properly fitted into a furnace plate have proved satisfactory in many cases under service 
conditions. The form of furnace stiffening ring described by Mr. Pilditch may have its advantages. At 
the same time it appears that the welder would experience considerable difficulty in carrying out work in 
the confined internal spaces of a boiler. Further to this the using of a 3 in. to 4 in, deep bulb plate 
would result in the cleaning and water spaces between each spot of welding being of a very restricted 
area. It is considered that the type of furnace stiffening ring referred to in the paper is the preferable 
of the two. 

The reference made to indented plating in the paper was to those indents of a minor nature. Buyers 
of second-hand tonnage are always prepared for fair wear and tear, and if a slight indent is not included 
in this category, surely it ought to be, survey passed or not. 

The examination of boilers which are not clean is, I am afraid, an everyday occurrence. It is agreed 
that it is grossly unfair to the surveyor and in a lesser degree to those who have to sail in the ship. The 
remedy rests with the owners’ representatives who are so often unwilling to do the right thing. In these 
cases a surveyor has to depend entirely on his long experience. It is always well to bear in mind that 
boilers, after six years, are due for survey annually. 

To avoid any misapprehension, it should be stated that the two visits during which complete surveys 
of the hull and machinery were carried out, consisted each of a full day, and a very full day in every sense 
of the word. Needless to say, to carry out surveys in this manner was only made possible due to careful 
organisation on the part of the repairers and the owners concerned. 
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Mr. G. Hjernqvist by his contribution adds valuable material to the paper without raising 
controversial questions. It has to be realised that in a paper of the description under discussion it is not 
possible to deal with all daily routine points. Visits to the mould loft and the checking of the scrive 
board are always carried out as part of the close supervision which the surveyor exercises in new 
construction if he is at all familiar with his duties. 


It has been found that the most frequent method adopted for checking the deflection of the hull 
upon the stocks has been by means of a beam of light under the keel. 

The remarks dealing with tee-bar connections in place of double angles for brackets at the ends 
of frames, girders, stiffeners and longitudinals, and the prohibition of all unnecessary packing are fully 
agreed with. However, it has been found difficult to persuade all ship builders to be of the same opinion. 


The description of how to efficiently caulk all round a tank top lug, and the seams and angles of 
seatings is one that could be adopted with advantage in many yards, and would save much of the trouble 
and annoyance which arises when subsequently testing double bottom tanks, especially those in way of 
deep tanks prior to the carriage of cargo oil in bulk. 


The necessity of checking the spacing of rivet holes is common to all establishments wherever they 
may be situated, and at the same time it has to be said that even in inferior establishments, the spacings 
have been found to be generally correct. 


I have to thank Mr. Trechmann very much for the splendid contribution he has made to the paper, 
and I am sure it will be read with great interest. 

Mr. Trechmann endorses previous remarks upon the necessity of becoming familiar with the language 
of the country a surveyor may be called upon to reside in. 


I do not think there prevails to-day the old idea that unless a plan, submitted for approval, was 
returned freely bespattered with red ink alterations, the draughtsman had failed in his duty to his 
employer. It used to be said that the rules were full of ambiguity and consequently many people thought 
it policy to get away with as much as they possibly could. In drawing up specifications and contracts in 
serious damage cases, I am of the opinion the clause to the effect that ** No extras will be allowed” should 
not be included. If the sury eyor has made a full and complete survey, each and every item will be 
covered. If anything of importance has been omitted from the specification, it is hardly just to expect 
the contractor to allow for the carrying out of work he has no information regarding. Contractors are 
prone, once they have obtained the contract, to suggest certain modifications which will represent to them, 
a saving in general. At the same time they are not inclined to make rebates in their quoted price, 
irrespective eof any provision which has been made in the contract. In view of this it has been found 
desirable, in the majority of cases, to insist upon the contractor carrying out his agreement. 


The penalty clause referred to by Mr. Trechmann has frequently been a bone of contention. 
Without such a clause contractors may, in a competitive tender, obtain the contract by quoting less time 
than their competitors, and have no worries if their time is exceeded by several running days. The 
owners in many instances have to fix their vessel to be at the loading berth on a definite date, which may 
be fixed by the date given for the completion of the repairs. Under these circumstances they have no 
desire to pay so much per day that the vessel is completed before the specified time, when it may be lying 
idle. On the other hand, the contract is awarded in good faith that the work will be completed by the 
promised date. The author has seen many contracts awarded containing a penalty clause without any 
provision being made for payment in respect of each day saved. Whether such penalty clauses can be 
legally enforced is another matter. 


The remarks in connection with valuation reports are of special importance and most interesting. 
At the same time I am of the opinion that in making a damaged valuation, a surveyor requires to be 
guided by a personal examination of the undamaged parts more than by the date of the last special survey. 
A well kept and found vessel with survey held, say three years previously, can easily be in as good 
condition as a similar vessel with survey passed three months. The existence of a particular kind of 
wood deck sheathing andjor additional auxiliaries may have cost many thousands of pounds more than in 
the case of a vessel of the same size built to a bare specification. It is agreed that valuation of shipping 
is one of considerable importance, and it was emphasised that such reports have to be made with great 
care, and attention paid to all details. At the same time the Society’s surveyors are considered to be 
sutliciently versed in shipping matters to deal with what is described as a specialist’s business. 
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The question whether good are welded joints are considered efficient without butt straps, particularly 
when several main frames are concerned can be answered, in my opinion, in the affirmative. Personal 
observation was kept for a long period in the case of a large motor vessel, where such repairs, after a 
serious damage, had been carried out. The vessel was engaged in a notoriously bad-weather trade and 
the repairs to the main frames proved entirely satisfactory. 


It is agreed that the practice of doubling in short lengths the top halves of floors or doublings of any 
sort should be discouraged, and it is believed to be a fact tbat there is far less of this done to-day than 
formerly. Many superintendents preferring any sort of repair except that which involves the fitting of 
doublings. 


Mr. Trechmann favours the fitting of compensating rings to furnaces only as a temporary measure. 
That this should be so is generally agreed upon, but the fact remains in some cases that the expense of 
renewing furnaces has been saved by the fitting of these rings as a permanent repair. It is probably no 
more difficult to clean the furnace plate in way of these rings than what it is to clean combustion chamber 
top plates in way of the girders provided sufficient attention is given to the design of the rings. 


The patent apparatus for dealing with distorted furnaces appears to be a great advancement on the 
almost universal practice of doing so by means of hydraulic jacks. In the latter case there is little doubt 
that the furnace plate is badly punished, and frequently the finished job results in kinks and other 
deformations. 


The amount of distortion of furnaces permissible is a moot point, and the nature of the distortion is 
one of the factors which goes a long way in deciding whether, and how, it is to be dealt with. I would 
prefer not to commit myself to giving a figure as to the amount of deformation before recommending 
rounding up, or special re-examination. Each case has to be treated on its merits and any decision 
depends entirely on the surveyor’s own experience. 


It is agreed that when renewing combustion chamber back plates, straight line welds through the 
stay holes is not a good practice, and as a matter of fact is not one that is generally adopted. The 
objection to this method appears to be that when tapping the holes and screwing the stays in place, the 
weld is subjected to a considerable and unnecessary strain which does not occur when the weld is situated 
between the rows of stays. 


Mr. Trechmann’s other remarks in connection with boiler repairs are of a most useful and interesting 
nature, adding considerable value to the paper. 


In conclusion, I should like to take the opportunity to thank all those who have contributed to the 
discussion, and to say how very much the comments which the paper has invoked are appreciated. It is 
felt from some of the observations that there is still plenty of scope for a paper on a somewhat similar 
subject. 
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Fie. 4. 
FurRNACE EXxpaNDER IN Usn. 


THREE ISLAND CARGO SHIPS. 


By J. M. MURRAY. 


Reap Ist Frepruary, 1934. 


The paper deals with three island cargo ships of from 300 to 400 ft. in length, and is intended to be 
complimentary to the papers already read before this association on shelter deckers and coasters by Mr. Watt 
and Mr. Shepheard respectively. 

The poop bridge and forecastle ship is a development of the flush deck ship, which was the earliest 
type of iron steamer, the poop and forecastle erections being added as the advantages to be derived from 
protecting the ends of the ship from following and head seas became apparent, and the bridge being 
evolved as a protection for the machinery casings. There has been little change in this arrangement in 
its essentials In the last sixty years, which is a tribute to the general seaworthiness and handiness of this 
kind of vessel. A large proportion of medinm sized ships of 2,500 to 5,000 gross tons, constituting about 
one quarter of the U.K. tonnage is of this type, which is worthy of consideration. 

The majority of cargo vessels of this size are ocean-going tramps, the smaller vessels being engaged 
in the coasting trade, while the larger ones are generally in the liner trade, that is, they run on a regular 
schedule, announce loading place and destination, and then invite offers of cargo. In spite of the fact 
that the cargo liner is encroaching on the business of the tramp proper, the latter still remains the 
backbone of the world’s carrying fleet. 


DESIGN AND ARRANGEMENT. 


Conditions governing the design of a tramp ship are varied, and even in some cases incalculable, so 
that the vessel tends to become more or less a compromise both as regards arrangement and dimensions. 
Trading to all parts of the world, she should be suitable primarily for loading and discharging in as many 
places as possible, and should have good provision for handling cargo, as in some ports wharf facilities are 
limited or non-existent. 

A reasonable ratio of cubic capacity to dead weight is also imperative, in order that bulk cargoes may 
be accepted, if offered. In some trades, where general cargoes are usual, a second deck is essential for 
stowage purposes, while in the very important grain trade, a two deck ship is most unsuitable, on aecount 
of the Board of Trade Grain Cargo Regulations which require extensive feeders and bins in the ’tween 
deck spaces, and also require a certain proportion of the ’tween deck cargo to be carried in bags. For 
coal cargoes also, a single decker is preferable. 

Under present conditions, when cargoes are very often difficult to pick up, and voyages have to be 
made in a ballast condition, a good water ballast capacity is necessary, and a deep tank should be provided 
to ensure reasonable immersion of the propeller. (It is interesting to note that the absence of outward 
cargoes from the U.K. is not altogether a new event; Dr. Thearle in 1907, @eplored the necessity for large 
water ballast capacity.*) 

When the general type and size of ship have been fixed, and under normal conditions there is usually 
useful employment for tramp ships of from about 4,000 to 8,000 tons D.W., the question of dimensions 
has to be considered. It can be said that a short stumpy vessel is cheaper to build and run than a more 


slender one, the structural and other advantages of having a small " outweighing any other disadvantages. 


Draught and hence depth may be limited also. In the River Plate trade, for instance, the maximum 
convenient draught is 23 ft., otherwise loading cannot be completed at up river ports beyond the bar at 
Rosario, and the same limit applies to the Danube and other localities. 


The beam should be adjusted to ensure adequate stability, without penalising the ship unduly from 
the point of view of resistance, and as deadweight can be gained cheaply by increasing the beam, a 
reasonably large beam should be used. 


All dimensions and proportions are interdependent, and an analysis of a large number of modern 


cargo ships shows that for modern practice beam varies from a plus 14 ft. at a length of 300 ft. to 
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plus 15 ft. at 400 ft., and p> is about 12°. 


The problem which is set to the shipowner and builder is to design a ship to carry a certain amount 
of deadweight at a reasonable rate of stowage in a seaworthy vessel at a determined speed and as cheaply 
as possible, certain conditions and restrictions being adhered to. Some of the more important factors will 
be considered here. 


Much that follows is of an elementary nature but has been incorporated for the sake of completeness. 


I.—DEADWEIGHT. 


The deadweight of a ship is the load displacement less the light weight, which comprises the net 
steel, wood and outfit, machinery weight with water in boilers to working level, permanent stores, and crew 
and baggage. Of these, the first is the most important as regards weight. 


(a) Nev Sreeu.—The main factors affecting steel weight are dimensions, proportions, length of 
erections, number of decks and bulkheads, while subsidiary factors include block co-efficient, type of stern, 
type of engine seating, extent of deck houses, and other details of construction. From the point of view 
of the shipbuilder, constructional details are very often bound up with the question of cost. An open 
floor system of double bottom construction, which is admirable from many points of view, and which may 
mean a saving of 7 to 10 tons in a 400 ft. ship is not any cheaper than the solid floor system, and further- 
more it does not lend itself to uninterrupted construction. 


Increased frame spacing, on the other hand, may result in an increased weight of ship, but the cost is 
less. 

Much can be done, however, by attention to details, to keep down the steel weight of a ship. The 
adoption of channel sections generally results in a saving of weight, but here again the increased difficulty 
of working, and consequent greater cost, must be set off against any reduction in weight. 


If, as at present seems inevitable, the use of electric welding is extended from minor to major items 
in the structure of a ship, all present ideas of steel weights will need to be revised. The omission of 
overlaps and of the faying surfaces of stiffeners alone will mean a great saving, indeed, a ship completely 
electrically welded throughout may be only about 70 per cent. to 80 per cent. of the weight of its riveted 
prototype of the same deadweight. 

The net steel weight of a ship can be estimated by deducting the scrap weight from the known 
invoiced weight, this scrap weight varying from about 8 per cent. to 10 per cent. of the invoiced weight, 
depending on the practice of the yard, and the care taken in ordering. It is interesting to note that the 
scrap from tapered and sketch plates should vary with the relative prices of scrap and steel, the extras for 
tapered and sketch plates remaining constant. 


Variation of Steel Weight with Dimensions.—The standard of strength laid down by the Load 


Line Committee demands an tof section equal to f.B.d. where f. is a factor, which may be expressed 


as constant x L'”, B. is the beam and d. is the draught, and consequently, if length, beam, draught and 
hence, depth, for the relationship between draught and depth is approximately constant for the type of ship 


under consideration, be each increased in the same ratio “” the 7 of section should, and does, vary as 
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NY & A & ALE. A. Assuming all longitudinal scantlings to remain constant the — of section varies as 


Ng 
d*, i.e., the scantlings should vary as \'" to give the required - . Actually the disposition of the material 


is such that the mean variation is proportional to \*, some of the scantlings, such as the topsides, varying 
at a greater degree and others, like the shell, at a lesser degree. Transverse scantlings, although governed 
by different considerations vary in the same proportion, i.e., X”. 

If the dimensions of a ship are increased in the ratio \, the scantlings remaining unaltered, the weight 


would be proportional to \’, but as scantlings vary as \*’, the whole steel weight should be proportional 
tons 


In actual practice, however, the variation is less than this, as a certain proportion of the scantlings 
are of minimum thicknesses, and others do not vary, with the result that the steel weight varies as \°’. 


When plotting steel weights the usual method is to use a base of the cubic number L x B x D, 
but this is not satisfactory as L, B and D, do not each affect the steel weight to the same extent, 
which the use of L x B x D as a parameter would imply. 


Curves have therefore been drawn for net steel weights for a ship 400 ft. in length with various 
2 
proportions of : and » Conversion factors for other lengths are given in the Appendix. ‘This steel 


weight includes plates, sections, rivets, moulding and packing. 


The curves are applicable to a ship with 40 per cent. erections, two decks, a deep tank and elliptical 
stern, and of an average specification with a C.b. of of *78. 


Curves are also given for the weights of differences of one foot in depth, one foot in beam, ten feet in 
length, and ten foot erections. In all cases the scantling effect has been included. 


(b) Woop and Ourrrr.—The wood and outfit generally includes anything except the net steel and 
machinery, i.e., carpenter wood, cement, paint, joiner work, upholstery, forgings, castings, smith work, 
deck machinery, anchors and cables, hawsers, boats and davits, masts derricks and rigging. 


Naturally the demarkation varies in different yards, and some of the items mentioned, notably the 
mast steel work may be incorporated in the steel weight; the inclusion of the masts in the wood and 
outfit is doubtless a survival of the days when masts were wood, and a very important part of the outfit. 


The weight of the wood and outfit depends, to a certain extent, on the specification. A curve has 
been drawn for an average specification, a base of L(B + D). 


(ce) Macninery Wercut.—The machinery weight varies with the type and specification. For 
moderate powers, however, there is very little difference between the weights of the various types, and a 
curve has been drawn based on I.H.P. developed on trial. 


IL—BLOCK COEFFICIENT. 


Before the dimensions of a ship can be fixed so as to satisfy conditions of deadweight, it is necessary 
to fix a suitable C.b., and in ships of the type under consideration a certain degree of latitude may be 
allowed in the choice of one. In 1880 the average C.b. was about °74, in 1890 °77, in 1900 80, and in 
1907 it had increased to *81*, but at present the tendency is towards finer C.bs., owing to the advantage 
to be gained in the matter of maintaining higher average sea speeds, a side of the question which will be 
discussed later, and ‘78 is perhaps the upper limit of general good practice at present. 


As far as C.bs. suitable for speeds up to Ti = ‘6 are concerned, however, a C.b. of *80 could be 


4 
used without any disadvantage in smooth water, for it is not until that speed is reached that the first 
important hump on the curve of residuary resistance is met, the hump being caused by the superposition 
of bow and stern waves system. With finer C.bs. this hump oocurs at higher speeds. 


* Dr. S. J. P. Thearle ‘“ Evolution of the modern Cargo Steamer” T.1.N.A. 1907. 
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111.—DRAUGAT. 


As stated before, all dimensions are interdependent, and it can be said that, other things being equal 
it is an advantage to have the draught as great as possible. It is not a disadvantage if the beam has to 
be increased for purposes of stability as the draught is increased, but in order to gain displacement it is 
better to increase the latter than the former both from the point of view of resistance and of weight. 


With regard to the relation between depth and draught for a full scantling vessel, for constant length 
the curve of draught plotted against depth is of the straight line variety as is to be expected, the variables 
in the freeboard tables being based on length. A formula is given in the Appendix. 


IV.—CAPACITY, 


A reasonable relation between the capacity and the D.W. of a ship must be obtained, in order that in 
general trades, with a rate of stowage of about 60 c.f. per ton, a ship may be able to lift her deadweight. 
It is therefore important to be able to estimate capacities with some degree of accuracy. Japacity is 
measured in terms of grain or bale, the former being the capacity to the shell and decks with a deduction 
for internal structure, while the latter is measured to face of sparring and bottom of beam. Bale capacity 
is about 95 per cent. grain capacity. 


The factors influencing capacity are depth of hold, C.b., sheer, camber, tumble home and length of 
machinery space. 


Curves have been drawn to enable the capacity to be calculated and a specimen calculation and 
method of arriving at a closer approximation are given in the Appendix. 


V.—STABILITY. 


While the stability of a ship is to a great extent governed by the care and intelligence shown in 
loading and handling, the relation between beam and depth must be such as to ensure a reasonable 
stability under normal conditions. It is very difficult to say what constitutes a reasonable stability, but 
the condition of the ship should be such that in the first place she should be able to stand upright to 
moderate wind pressure, and secondly, should be able to resist impressed forces of the sea and weather so 
that she should not roll over far enough to use up all her stability and endanger her safety. 


In vessels with a reasonable freeboard, and with efficiently closed erections, G.M., while not a criterion 
of stability by itself, is an index, when taken in conjunction with the shape of the G.Z. curve. 


It is obvious that as far as the area under the G.Z. curve, which is a measure of the work done in 
heeling a ship, is concerned, a vessel with a large freeboard is more favourably situated than one with a 
small one, so the G.Z. curve in the former case can be associated with a smaller G.M. than in the latter 
instance. 


For vessels of a type, however, G.M.* is probably as good a measure of stability as anything else, 
provided it is associated with a G.Z. curve of suitable shape, assuming if the erections are not intact that 
the curve lies somewhere between that computed with the erections fully effective and that for the erections 
entirely non-effective. 


As regards the determination of a suitable G.M. it is tentatively suggested that one foot for the shi p 
in the end of voyage condition, i.e., with the holds full of homogeneous cargo and with bunkers consumed 
and the boiler feed tank slack, would provide a reasonable stability to comply with the first conditiont. 


* In order to preserve the same distance from the deck edge to the water in ships of the same length and depth 
when inclined by a certain weight of water which bears a constant relation to the displacement, G.M./B? should be 
constant. This constant should, however, vary with length and erections, as a 400 ft. ship with 7 ft. freeboard can 
afford to have the distance from the deck edge to the water reduced by a greater proportion when inclined, than a 
300 ft. ship with a freeboard of 4 ft. ; the constant should be larger, therefore, in the latter case. 


+ Sir A. Denny gives a G.M. of -8 with a righting arm of ‘8 at 40° as suitable. Discussion on “Ship Design.” 
Sir J. H. Byles. T.I.N.A., 1924. 
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As regards the second condition, the period of roliing a vessel varies inversely with the square root of 
g g 1 


ro 


the metacentric height, (T =554 — 

J/G.M. 
approaches the period of the waves, the rolling becomes intensified. Naturally, it is very unlikely that 
the ship will be met broadside on by waves, and the period of rolling will generally be governed by the 
angle and speed of the vessel relative to the waves but as a precaution the period of the ship should be 
kept as long as possible to avoid synchronism. A vessel 350 ft. long with a G.M. of one foot would 
have a period of about nine seconds, which is sufficiently far removed from the period of all but the 
longest waves.* It is therefore conceivable that a ship could have a G.M. too large for safety. 

There has been no systematic investigation into the question of suitable stability, with the exception 
of the consideration given to the question of the stability of sailing ships in the “ Report on Masting ” by 
Lloyd’s Register. 

The Board of Trade, however, give suitable relations between B and D for coal carrying vessels, while 
the Norske Veritas Timber Freeboard Regulations call for a minimum G.M. of 6 ins. in the load condition. 


Curves have been drawn showing the G.M. for a vessel with the holds full of homogeneous cargo, 


where K = radius of gyration), and as the period of the vessel 


: ; : B F 
bunkers burnt out and one slack tank. The effect of erections, proportions of p’ and length, are given 


so that suitable proportions may be determined initially. 


For a more accurate estimate of stability, curves and formule for the more important factors are 
given in the Appendix. 


VI.—SPEED. 


The owner is primarily concerned with the speed his ship will be able to maintain at sea year in, year 
out, and in many cases the practice is to specify a certain trial speed in excess of the desired sea speed. 
This is not altogether satisfactory for either the owner or the builder as it generally means that the engine 
and propeller are designed to work at their greatest efficiency at the trial, rather than at the sea speed. 
Probably the best arrangement from all points of view is to specify that the service speed should be 
attained on a certain reasonable I.H.P. in smooth water, while the engines should be capable of developing 
a certain percentage in excess of this power, this margin to be arranged. By this means the shipowner 
is sure of haying a reasonably efficient ship as regards propulsion while the builder has definite figures on 
which to work. 

The problem of deciding the margin of I.H.P. which will enable a ship to maintain her desired 
service speed is very complex. The factors entering into the question can be divided roughly into two 
divisions, one group comprising the losses which take place aft of the tail shaft, the other being those 
forward of that point. his latter group is governed to a great extent by the personal element. 

Regarding the first group, investigation has been made both by observation of the behaviour of ships 
at sea, and by model experiments. It was found that in the North Atlantic during winter the S.H.P. 
necessary to maintain a given speed might be as much as 100 per cent. greater than that required to 
maintain the same speed in smooth water. This was perhaps an extreme case, but it is useful as an 
indication of the magnitude of the excess power which may have to be provided. 

Experiments have been conducted on models to show the effect of rough water on the propulsion of 
single screw ships. These showed that in rough water the actual resistance of the hull increases, while 
to maintain the same thrust, the torque on the propeller has to be increased, i.e., the propeller efficiency 
falls off. The combined effect of these losses is greater in the case of a full ship (‘81 C.b.) than in a fine 
one (‘74 C.b.) but is very considerable in both cases, and it seems that the increased power to drive a ship 


Vv : : , 
at a speed of about Ji equals *5 among moderate waves may vary from 35 per cent. in the full ship to 
4 


10 per cent. in the fine ship above, the power required in perfectly smooth water. Incidental y this shows 
very clearly the advantage of a low C.b. when it comes to maintaining sea speed. 


* Maximum period of storm waves having the maximum wave slope in the North Atlantic=10 secs. OG. F. Holt 
“Stability and Seaworthiness.” T.I.N.A., 1925. 


+ Effect of rough water on the propulsion of single screw ships. J. L. Kent. T.I.N.A., 1924, 


6 


There are other sources of loss to consider, the chief of which is the increased skin friction caused by 
fouling, and the consequent loss of propeller efficiency due to the resulting excessive slip. Fouling may 
have a great effect on the power required to drive a ship; the degree of fouling depends on the trade in 
which the vessel is engaged, the length of time out of dry dock, and the type and condition of the anti- 
fouling composition used. Of these the last is probably the least important. 

Naturally it is impossible to assess accurately the effect of fouling, as some trades obviously favour 
marine growths more than others. In the Skin Friction Committee’s Report (T.I.N.A., 1924) it is stated 
that “the deterioration is equivalent to one half per cent. increase in frictional resistance per day out of 
dry dock. A well authenticated case of a ship lying at Newcastle for three months sh»wed 24 per cent. 
increase in frictional resistance or rougbly one half that given by the above figures.” As the frictional 
resistance is about three quarters of the total resistance, the magnitude of this increase is apparent. A 
figure which has considerable sanction is a mean increase of 10 per cent. for a docking interval of six 
months, i.e., an increase of 20 per cent. at the end of six months average conditions being assured. 

Tt can therefore be seen that for ordinary conditions of weather, the increased shaft horse power 

necessary to maintain a given sea speed varies from about from 20 to 45 per cent. over that required in 
smooth water, dependent upon the C.b. This, of course, takes no account of heavy weather conditions, the 
effect of which varies in different parts of the world *. 
d The problem can be approached from another point of view by analysing the voyage abstracts of logs, 
and comparing the average speed and powers developed during long periods with the speeds and powers 
which have been obtained on smooth water trials. In this connection it may be remarked that the powers 
developed are perhaps more accurately determined from that absorbed from the propeller than from the 
indicator cards. 

One set of published resultst shows that over a period of three years, the additional power required 
varied from 60 per cent. in the case of a full vessel (“80 C.b.) to 40 per cent. in the case of a finer vessel 
(‘74 C.b.), the vessels in question being engaged in the Brazilian trade. This means that the full vessel 
would require to attain 114 knots, and the fine vessel 11 knots on trial, to maintain an average of 10 knots 
year in, year out, on that particular trade. 

The difference in favour of the finer ship conforms with the experimental results noticed previously. 

The losses at sea forward of the propeller shaft are, in the nature of things, more or less a matter for 
conjecture, but obviously stoking is not so good as during trial trip conditions and the measure of power 
available is the amount of coal the fireman can handle without undue effort. As a result of the difference 
between sea and trial conditions, the horse power developed at sea may not exceed 80 to 85 per cent. of 
that which could be developed under ideal conditions, for as the boiler pressure falls so do the revolutions 
and the overall efficiency of the engines. In the case of Diese! engines, however, these considerations do 
not arise. 

Naturally, the personnel of the ship has a bearing on the subject, and co-operation between the deck 
and engine staff in the matter of nursing the ship can do much. Careful steering and navigation may 
also mean a saving in time and distance, and it is interesting to remark that ocean currents may affect 
the speed appreciably. 

While on the subject of speed, some of the elements of the ship’s form affecting this might be con- 
sidered briefly. 

The most important of these are the C.b., which has already been considered, position of L.C.B. and 
amount of parallel middle body, all of which are to a certain extent co-related. 

L.C.B.—As regards the position of 1..C.B., experiments by Rota, Taylor, Semple and Baker show 
that for the best results the position should be about 2 per cent. forward of amidships. There is a fairly 
heavy penalty for any serious divergence from this position, which, fortunately for the purposes of trim, is 
generally suitable and any modifications to trim should be made by shifting the position of the machinery 
space rather than by altering the L.C.B. 


* On an eastern voyage 15 per cent. excess compared with smooth water is required, on the North Atlantic 30 to 
40 per cent. Sir A. Denny. Discussion. * Effect of Wind and Waves on the Propulsion of Ships.” T.I.N.A., 1924. 

A vessel of 7,000 tons d.w. and capable of doing 11 knots loaded in fine weather, averaged 10 knots in the Eastern 
trade for three years but dropped to 84 knots when put on the Atlantic. J. D. Young. Discussion. * What is Sea 
Speed.” T.N.E.C., 1930. 

+ J.L. Taylor. “Statistical Analysis of Voyage Abstracts.” T.I.N.A. 1928. 
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PaRALLEL MippLe Bopy.—For parallel middle body as with L.C.B. the best theoretical length 
suits practical necessities. Experiments by Taylor showed that about 35 per cent. parallel middle body 
gave the minimum residuary resistance, and only increased the frictional resistance by about °6 per cent. 
above the best figure, a negligible amount. This percentage can be increased without any great penalty 
but if it is thought desirable to work to a greater length, and 50 per cent. is a common figure, the bilge 
should be eased slightly at the ends of the parallel portion. 


VIL—HORSE POWRER. 


For vessels of good form, horse power is determined by the length, beam, draught, and C.b. and of 
Se ‘ ce \ eee : : 

course, the speed ; the relation is most conveniently expressed as the value of oe which varies with 
the above mentioned factors, but is a fairly legitimate relationship, inasmuch as both residuary and 
frictional resistance vary approximately with V* and the latter of these, which is most important, varies 
with the wetted surfaces which is proportional to A&. 

Curves have been drawn giving Admiralty coefficients for various C.b.s. and proportion of — , and are 

i 


1 


plotted on a basis of slimness of the ship, a being chosen as a convenient non-dimensional method of 


: : : Ware : 
expressing this. Separate curves are given for speeds of JI of *5, °55, and *6, corresponding to 10, 11 
4 
and 12 knots for a ship 400 ft. long. 


The E.H.P.’s used in constructing these curves have been obtained from results published by the 
National Physical Laboratory and other authorities at various times, and have been adjusted to bring them 
into line with present day results for a ship of good average form. An addition has been made for 
appendage and wind resistance. In order to arrive at an I.H.P., a propulsive efficiency or ratio of I.H.P. 
to E.H.P. must be assumed. This efficiency is dependent upon the huil efficiency of the ship, i.e., the 
ratio between the power required to tow the bare hull and the thrust which the propeller must develop to 
drive the ship, the efficiency of the propeller, and the efficiency of the machinery. 


An efficiency of *55 has been taken in the case of a 400 ft. vessel, and this figure should be attained 
on trial. For smaller ships the efficiency is less, as both the mechanical efficiency of the engine and the 
propeller efficiency are reduced. The curves apply to trial conditions and are for a ship 400 ft. in length ; 
correction factors are given for other lengths in the appendix. 

The constants are for vessels with eliptical sterns, cast iron propellers, and orthodox form of stern 
posts and rudders. With a cruiser stern an increase of about 3 per cent. could be obtained in a 400 ft. 
ship, but in the 300 ft. ship it is doubtful if there would be any difference, as the increase in L.W.L. length 
and better slope of L.W.1L. aft is more or less nullified by the constriction of the propeller aperture. 


Nowadays it is common practice to fit some form of stream lining to the stern frame and rudder, and 
if this is adopted an increase of anything up to 6 per cent.* might be obtained. A bronze propeller would 
also increase the efficiency by 2 per cent. 


CONCLUSION. 


From the various curves and formule given, it should be possible to investigate the properties of any 
ship of the type and size under consideration and an example has been worked for a ship 360 x 50 x 28 
with 50 per cent. erections and two decks. It is best, however, to work by means of differences from a 
basis ship whose characteristics are known, for formule of the kind given are generally merely relative and 
not absolute. In this connection it is comforting to know that even Solomon had to confess that the 
subject presented certain difficulties. 


* Tank experiments and sea service results give an improvement of about 6 per cent. with a well designed stream 
line rudder. Mr. J. R.Gebbie. Discussion. “ Rejuvenation and Reconditioning of ships.” T.N.E.C., 1932. 


APPENDIX. 


DETERMINATION OF GEOMETRICAL PROPERTIES OF SHIPS. 


The shape of deck and water lines round about the load water line approximate fairly closely to loci 
of the equation y = B (1 _ ix) and a curve of this equation can always be drawn bounding an area 
whose coefficient is equal to that of any plane bounded by a deck or water line. 


The relation between the index “n” and the water plane area coefficient may be found as follows :-— 


Area under curve =/- B(i-}5) dx = BL — BL = BL (3) = Ow BL 
- | +1 n+1 


n 
Erie D 5 
eee Cw = water plane area coefficient. 
Ves oe 
or nae OF 
1—Cw 


i.e., if the water plane area coefficient is known, the index of the curve bounding the same area can be 
found, and vice versa. 


Curves have been drawn for various values of “‘n,” and a typical L.W.L. and deck line superimposed, 
to show the resemblance. 


VERTICAL CENTRE OF BUOYANCY. 


Y 
It can he shown that the slope of the displacement curve is proportional to ss and therefore, the 


V.C.B., which is the integration of the area under the displacement curve divided by the displacement, 
depends also on the relationship of U.b. to C.w. This is apparent when it is noted that a ship with U 
shaped sections, i.e., with a small C.w. in relation to O.b., has a lower V.C.B. than a ship with V shaped 
sections. It is important, therefore, to determine the relation between C.b. and C.w. The mean relation 
has been given as C.w. = }Cb + }*, and on this assumption the following approximate formula holds 
good :— 


nae ald 1 
V.C.B. = © (4 + op) 


An analysis of a large number of ships shows this value to be rather high as regards mean O.w.; the 
C.w. at L.W.L. however, is very close to this figure, and therefore for reasons stated this formula gives 
results which are rather high. Morrish’s approximate formula also gives high results, presumably for the 
same reason. 


The following empirical formula, derived from a consideration of a large number of ships, gives 
better results than either of the previous ones :— 


V.C.B. = 53d — C C = °36 for Cb = °80 
27 78 
“18 “76 


* “Displacement Draft Formule.” Riddlesworth. T.I.N.A., 1924. 
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TRANSVERSE METACENTRE. 
The value of B.M. also depends upon the relationship between C.b. and C.w., for 
I m BL m B 
yes ee 
naib V dBLCb Cbd 
where “‘m” is a coefficient depending on the areas and shape of the water plane. The inertia of the 


L 
water plane is 3 y® dx, and on the assumption that a C.w. equals 3Cb + } this expression has been 


° 


evaluated :— 
C.b. Ci. C.i. actual. 
‘76 “788 "792 
‘78 “791 "795 
“80 “794 ‘798 


The figures in the last column are taken from an analysis of actual ships, and are slightly higher, as 
is to be expected, than the loci of y = B (1 — i): for the actual L.W.L. have a bigger shoulder and 
4 


consequently a greater transverse inertia. 
A suitable constant obtained from the foregoing can be used in the equation :— 


BM. = ci 

d 

The height of the transverse metacentre can now be determined and to arrive at the G.M. it is 
necessary to find the V.C.G. of the ship and cargo, that of the cargo being the more important. 


VERTICAL CENTRE OF GRAVITY OF SHIP. 
The factors having the most effect on the V.0.G. are the depth and length of erection. Within 
normal limits the question is not affected perceptably by the varying of . or sheer. The presence or 


absence of a second deck is not important for the reduced top side and frame scantlings and the other 
modifications consequent upon fitting a second deck neutralise the weight of the deck itself as far as C.G. 
is concerned. ‘The type of machinery makes little difference. 

Curves have therefore heen drawn giving the V.C.G. with reference to erections and depths; the 
height of erections and “tween decks remain constant at eight feet throughout. 


VERTICAL CENTRE OF GRAVITY OF CaRGo. 


This depends largely on the depth of hold, extent of machinery space, sheer and round of beam. 
Within reasonable limits it is not affected by C.b. and has therefore been plotted against the ratio of sheer 
to depth. The V.C.G, given is for the whole volume of the ship from peak bulkhead to peak bulkhead, 
and therefore, the volume in way of the machinery space must be deducted at its proper V.0.G. A 
normal tunnel is allowed. 

If a more accurate determination of capacity and centre of gravity of homogeneous cargo is desired, 
the following method may be used :— 

Up to the water line through the lowest point of sheer at side the volume and centre of gravity or 
ship above the tank top, and from peak bulkhead to peak bulkhead depend upon the O.b. ut that point of 
on the C.b, at some other convenient point not too far distant, say 85 per cent. of the depth. Above this 
water line the capacity and ©.G. depend on the sheer, round of beam, and shape of deck and water line. 
This volume may be assumed to be bounded by parabolas of various orders and the volume and C.G. can 
thereofre be calculated and added to the main portion if the deck and water plane area coefficients 
are known. 

An expression is given for calculating the capacity and centre of gravity of the main portion and an 
expression 1s also given for the properties of the portion above the level water line. 


ty) 


The volume above the level line has been divided into two portions (@) the portion between the level 
line and the sheer line and (4) the portion above the sheer line, i.e., that due to round of beam. Each 
part has been considered separately and the integration extended as far as the peak bulkheads, i.e., 5 per 
cent. of the length of the ship from the ends, 


(@) VoLUME aNnD C.G. or Portion Between LEVEL LINE AND SHEER LINE. 


At any section let b, be the breadth at deck, b, the breadth at the water line, and h the sheer. 


Extreme breadth i | 

Sheer at ends = US whme:s Be | b I 
h 

Area = 5 (b, + b,) . 
2 

h | h 

Volume of any element = = (b, + b,) dx 

1 ! h 4 

Total volume = 5 (br + b.) dx | 5 

dees 2 


i= (1 ES r) . 
L, Tk = A : x" x™ 
pep (it) ~/ BiC-Btie) aay 


4m 
1D i dared 
Moment of area = Be + 3h (th (b, — b,) ) 
Moment of an element = th? (b, + 2b,) dx 
we. < 4 mn -n 
Total moment — 48? ai B (3 _ a a dx = J b 
3 L it ip: - 
1 
V.0.4G. ates 
fa 
By integration— 
Index of Index of 
Top Plane. Bottom Plane. Volume. V.C.G. 
8 5 ‘201 LBS 232 S 
9 6 "204 "234 
9 6 210 232 
10 6 “212 “234 
11 6 215 235 


(0) VotuME anv C.G. or Portion BETWEEN CAMBER AND SHEER LINE. 


Using the same symbols as before :— 


© = Camber at amidships. G& bd! 
1 b? 

Cc = C De Ad 

Area = 43ch, | h 


Volume of an element = gcb, dx = 20 es b, dx . LEVEL LIN 
: = ~ x . x" 3 oe 
Total volume = fs 2CB (a _ i) dx =f 
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Moment of an element = (,', c?b, + 2 ch, h) dx 


x ny 5 2 -m . 
Total moment = J. [0° B (1 — i) + 3 CBS h(t _ 5) | dx = fb 
J 
fia 


VaGe = 


By integration— 


Index of top plate. Volume. V.C.G. 
6 498 CBL *B72C + 2018 
ei 17 378 «6+ 211 
8 *H32 B80) + °220 
9 DAS “882. + °228 
10 ‘DD 1 B83) + °235 
11 Ha} a We “B84 + °237 


Similar expressions can be obtained to give the effect of Tumble Home. As regards the portion 
below the level line, the volume and C.g. may be obtained when the C.b. is known, as shewn below ; 
the three portions can then be combined to give the total capacity. An example is given. 

Capacity between peak bulkheads below level line 
through lowest point of deck at side = L x D x depth of hold x cap. coeff. 
C.G. of this volume == 515 x depth of hold. 
C.b. at 85 per cent. depth = "740 76 78 
Capacity coeff. = fp2 ‘770 ‘788 


RELATION BETWEEN DEPTH AND DRAUGHT. 
Moulded draught = m. depth + e. 


Effective length of erections. 40 per cent. 60 per cent SO per cent. 
L. m pe 
400 75 1°36 2-01 3°03 
380 ‘761 1°24 L87 2°86 
360 172 I'14 174 2°71 
340 “783 1-04 1°62 2°55 
520 ‘T94 “06 1°52 2-40 
300 “805 noo 146 2°32 


These draughts apply to the vessels with standard sheer and round of beam, bridge at least 20 per cent. 
and C.b. equals *76. 

For an increase or decrease of “02 in C.b. deduct or add an amount varying from °08 ft. at 400 ft. to 
‘05 ft. at 300 ft. 


STEEL WEIGHT—CORRECTION FOR LENGTH OF SHIP. 


Length. Correction factor. 
300 ft. 460 
310 503 
320 47 
330 "595 
340 “645 
350 *697 
360 "7Tb2 
370 *810 
380 ‘871 
390 "934 


400 1000 
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ADMIRALTY CONSTANT. 
CoRRECTION FOR LENGTH OF Surp. 


Basis Ship. Similar Ship. 


Length L l 
Speed V Vv a/ c 
Wetted surface W V 
Total E.H.P. R 
ars 30 2 oh 
Frictional E.H.P. XR = f, WV™™ f, W me (v Né tL 
3 

Residuary E.ILP. yR = H a 
Displacement D D = 

_ BHP 
Quasi Propulsive Effy. N = THP n 

, _ Dy 
Admiralty constant Ca = THP 

13 3 1\3 
___ND:¥3 n(D 43) (V4/ 7) 
HER” oe aay i ee a 
LW (Va / 7) FoF apy AT, 
ny ND! V3) 

Let J =i — f 

L - (f, W V756) 07 + H) 

Rains 

EVALUATION OF 4 yaw no 


Ae a 
i; (xd in y) : (xRX”" x yh) 
1 


400 30 300 


ue 
; N —~ Ca 
p (XA + ¥) 


1 
For a vessel of good form x should equal °7, i.e., the proportion of frictional to total resistance should 
be about 70 per cent. 


1-00 987 


“976 = 


Evaruation or 2 


N 
N= Gar) _ (Screw efficiency 
~ \THP/ ~ \ in open water 


= Quasi propulsive efficiency. 


(Hut efficiency ) (#amize and os) 


efficiency 


Length of ship 400 ft. 300 ft. 
Speed at sea 10 knots 9 knots 
Screw efficiency 66 "63 
Revolutions 60 88 

Hull efficiency “98 “98 
Engine and transmission efficiency 85" "84" 
Q.P.E. N = "55 N = ‘52 


* Presidential address, A. Gilchrist, I.E and S. in S., 1931. 
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It should be understood that it is impossible to determine absolute values for the three factors con- 
stituting Q.P.E. but obviously the total effect can be determined as the E.H.P. can be obtained from tank 
results, and the I.H.P. from trial results. The above analysis shows the effect of each individual component 
and the figures given 55 and *52 are reasonable for the corresponding length *. 

The engine and transmission efficiencies assume feed and circulating pumps worked from the main 
engines. If these are independent, add 2 per cent. The corresponding engine efficiencies for Deisel four 
stroke with air compressor or two stroke with scavenging pump and air compressor would be ‘71 and *70 
respectivelyT. 


EXAMPLE. 
360 ft. x 50 ft. x 28 ft. 2 Decks. 
Poop 35 ft. Effective Lengths of Erections = 50 per cent. 
Bridge 110 ft. C.b. ="78 
File 35 ft. Standard sheer. 
I 80 ft. 
Draught = '772D + 144 — 08 
= 22 ft. 114 ins. 
360 x 50 x 22°96 x “7 
Displacement = pee 88 a aad eS N 
eo 
= 97 1() 
Shell = fal 
9280 tons total displacement. 
AT 94 KNOTS. 
La =) Di ms = iiven 
VL Ar ai 
7 = 218 Length corr. factor = *99 
C 
AS = 442 Etf. corr. factor = ee Se 
“On 
CA (from curves) = 326 x 99 x ‘97-= 313 
s V8) 442 0x 0:58 : 
THP = A: = = 1210 on trial. 
CA 318 ee 
Margin = 50 per cent. 1810 at sea continuously. 


Or say 2,000 on trial (this corresponds to about 11 knots on trial.) 


Ligur Sure. 


; = 12°85 : = 179 L (B + D) = 28100 
Length corr. factor +752 
Steel weight 2330 x *752 — 1700 
Bridge (50 per cent. erection V 40 per cent.) = 22 
Net steel = i) 
Wood and Outfit oo 
Machinery = 450 
Light ship = 2550 


V.C.B. = 28 x *682 19°10 ft. above base. 


* For more information see “The Propulsive Efficiency of Cargo Ships.” W. Ayre. IE. and §. in S., 1932. 
+ Presidential address, A. Gilchrist, I.E. and §. in §.. 1931. 
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Carco Capacity AND CENTRE OF GRAVITY. 
L x D= 3860 x 28 = 10,080 
Centre Girder = 8 ft. 4 in. Depth of Hold = 24:67 ft. 
Sheer 92 ins, Fwd. | Sheer _ 235 
» 46,, Aft {Depth ~°” 
From Curves, Capacity = 360 x 50 x 24°67 x °838 = 372,000 cubic ft. 
O.G =")62 x 24°67 = 13°87 ft. above tank top. 


SUMMARY 


Vol. of ship (bhd. to bhd.) = 872-000 13°87 5,158,000 
Bridge 110 x 8 x 50 x ‘99 = 43,550 29°52 1,286,000 


Hatches 28 x 24 x 2°5 1,680 30°50 51,200 
1,680 28°16 47,300 

1,680 27°50 46,200 

1,680 28°66 48,200 

On Bridge 20 x 17 x 25 = 850 34-99 29,700 
423,120 6,666,600 


Less Machinery Space. 


45» BOX B26T SCS 72,760 x 16°40 x 1,193,000 


~ 350,360 x 15°62 x 5,473,600 
Centre Girder = 3-33 
V.C.G. 18°95 above base. 
(This assumes that the space abreast the casings in the bridge ’tween decks is used as a coal bunker, 
and could contain about 250 tons of coal, an additional 150 tons being carried in pocket bunkers. For 
arriving at end of voyage conditions, this amount is supposed to be burned out.) 


STABILITY. 
ARRIVAL CONDITION. 
Load displacement = 9,280 tons Draught = 22 ft. 114 ins. 
Less coal, 400 tons. 
F.W., etc., 100 tons = 500 tons Draught = 21 ft. 94 ins. 
8,780 tons 
T.P.I. = 36 
Light ship = 2,550 19°10 48,710 
Cargo = 6,180 18°95 117,100 
Boiler feed = 50 1-00_ ial el 
8,780 18°89 165,860 
V.C.B. = °53 x 21°79 — 27 = 11°37 
50? x *795 
3.M. — : = — ee 
21°79 Le 
K.B. = 20°49 
K.G. = 18°89 
G.M. = 1-60 
Less slack tank = 20 
1-40 


From curves G.M. = 1°50 
B s 
axe 
D . 
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DETAILED CApactry CALCULATION. 


360 ft. x 50 ft. x 28 ft. 


C.b. = ‘78 at 85 per cent. 
Sheer forward = 7°66 ft. Depth of Hold = 24°67 ft. 
Sheer aft = 3°83 ft. Camber =) 1D0lft. is 
Water plane area coefficient at 28 ft. W.L. = -86. 
Deck area index forward = 7 W.P. area index forward = 5 
Deck area index aft = 10 W.P. area index aft = fb 


Volume between 28 ft. W.L. and sheer line forward = 180 x 50 x 7°66 x ‘198 = 13,620 cubic feet. 


Volume between 28 ft. W.L. and sheer line aft = 180 x 50 x 3°88 x 220 = 5,600 cubic feet. 
C.G. of forward portion = ‘2288S = 1°74 ft. = 74 + 24:67 = 26-41 above tank top. 
C.G. of aft portion = 2328 = 89 ft. = 89 + 24°67 = 25°56 above tank top. 
Volume above sheer line aft = 180 x 50 x L x ‘551 = 4,970 cubic feet 
Volume above sheer line forward = 180 x 50 x 1 x *5b17 = 4.650 cubic feet 
C.G. of aft portion = 3838C + °2..58 = 128 + 24°67 = 25°95 above tank top. 
C.G. of forward portion = 378C + -2118 = 201 + 24:67 = 26°68 above tank top. 
SUMMARY. 
Cubic Feet. 
Volume to 28 ft. W.L. = 360 x 50 x 24°67 x -788 = 349,900 12°70 4,445,000 
13,620 26°41 359,000 
5,600 25°56 143,000 
4,970 25°95 129,000 
4,650 26°68 124,000 
378,740 5,200,000 
Less Tunnel... 5,200 4:00 20,800 
373,540 13°88 5.179.200 


This result compares with the figures used in the stability calculation. 


TONS NET STEEL 
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DISCUSSION ON Mr. J. M. MURRAY’S PAPER 


ON 


“THREE-ISLAND CARGO SHIPS.” 


W. Tomson. 


Mr. Murray has presented in this paper a most useful accumulation of data and facts regarding this 
particular “three island” type of ship, with which we are all so familiar. 

With the aid of the various formule given Jhere we are able to approximate very closely all the 
properties of the ship, weight speed, capacity and so forth with the minimum of trouble, and the collection 
of data must have involyed Mr. Murray in a great deal of labour, apart altogether from the trouble to 
arrange the data in a form suitable for presentation. 

This paper is not of a nature which offers much scope for criticism or discussion, but one point has 
occurred to me in connection with Figure 1. We get here quite definite ratios of length over breadth, and 
also proportions of beam to depth. The point I am not quite clear about is why the proportion of beam 
to depth should vary with different ratios of length to depth. I thought beam was fixed as a ratio of the 
depth quite independent of the length of the ship. I am rather puzzled about this, but no doubt 
Mr. Murray will explain why he has set it forth in this fashion. 

I am also interested in Mr. Murray’s figures on page 12. I must express my congratulations to 
Mr. Murray on this very admirable but involved formula he has got about half-way down the page, but it 
was a very great relief to me on reading a little bit further down to find it can be expressed in the form of 
a co-efficient of -97 or -99, and I am very pleased to see from the example it is not so formidable as it 
would appear. When we come to his curves of Admiralty constant in Fig. 4, these seem rather low. I 
have not studied the subject very much, but I looked up a paper written by Mr. Batey and his Admiralty 
constant is in the neighbourhood of 400. There seems to me a tremeneous difference between that and 
340 and 860, and I also looked up the figures published in the press for the new Arcform ship, and I see 
the figure for the trip right round from the north-east coast to Falmouth is given as 425. There seems 
a considerable discrepancy, and possibly Mr. Murray will tell us how we are going to reconcile the figures 
and whether they are accounted for by special circumstances. 

Another thing is the equation in the top diagram of Fig. 3 for the form of the waterlines. I suppose 
this is what the naval architect has been looking for from the beginning of time provided the equation 
represents a form of minimum resistance. I do not know whether there is any connexion between the 
resistance and the form given by this equation, but I should be glad to know if the equation represents 
anything more than equal areas. 

I can only say that the data given by Mr. Murray will be exceedingly useful to me in everyday work, 
and I am quite sure many colleagues will find it equally so. 


W. M. Banrovr. 


Mr. Chairman, I thank you for summing up the paper in your opening remarks, for Mr. Murray has 
presented us with a very difficult problem to criticise his paper. He has shown great ability, because he 
has been a critic of other papers, and he knows the pitfalls to avoid, and has gone through the paper 
avoiding them all. He has given us facts I am not in a position to challenge. He also, even in his 
mathematical section, avoids the word “assumption”! He states them as facts. For instance, at the top 
of page 5 he says “The longitudinal materials, etc.” Of course, that is correct for smaller structures, but 
I quite agree that as an assumption it is reasonably correct, but as a statement of fact it is not—it is 
really an assumption—and for a mathematical paper | think the word “assumption” should go in. He 
finds that scantlings do not vary exactly with the draught, and I wonder how he gets it, but I suppose he 
uses one of his equations and forces it to the ratio. I think the paper has been admirably got up. It 
shows a great deal of labour, and has been presented in a very nice form. 
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E. W. BLocksipGe, 


Mr. Murray has given the Association a very complete and useful paper dealing with the most 
common form of cargo ship, and adds considerable value to the special series of member’s contributions 
dealing with particular types of vessels. 

The paper is, however, of such a character, and is so clear in its presentation, that it is difficult to 
offer any constructional criticism. 

It may be of interest to members to indicate the development of the superstructure in the three- 
island type of ship. 

Mr. Murray states in the paper that little change has taken place in the arrangement of super- 
structures of the three-island type of ship in its essentials in the last sixty years, which is a tribute to the 
general seaworthiness and handiness of this kind of vessel. 

I would like to suggest that the development of the superstructure was not due entirely to the desire 
of increasing the efficiency of the ship from the point of view of seaworthiness. 

Before the year 1854, the crew were berthed below deck, and the tonnage of the ship was measured 
to the upper or weather deck; no deductions being made from gross tonnage for crew spaces, or 
exemptions from measurement. 

With the introduction of the steamer, casings became necessary, and were erected on the upper deck 
to give protection to the machinery space. Then followed a law case, wherein the owner wished to have 
these casings exempted from tonnage, as they were measured into the gross tonnage by the Board of 
Trade. The result of this case was favourable to the owners, and from that time the machinery of 
“light and air” casings were exempted from tonnage measurement. 

Ten years after the introduction of the Merchant Shipping Act of 1854 shipowners began to agitate 
for a concession in regard to crew spaces, and a Bill was passed permitting the crew spaces to be deducted 
from gross tonnage, whether situated above or below the upper deck. This concession was the incentive 
to urge the owners to erect superstructures for the accommodation of the crew above deck, leaving greater 
capacity for the stowage of cargo below deck. The necessity for these erections was, therefore, not to 
increase the seaworthiness of the ships, but to provide accommodation for the crew without the penalty 
of any increase in the cost of operation. It is obvious that the necessity referred to greatly increased 
the value of the seaworthy qualities of the ship. 

Since the introduction of the International Load Line Convention, it is interesting to note that the 
authorities place more value, or at least as much value, on a midship superstructure as they previously did 
on a forecastle, which, to some experts, is somewhat doubtful. 

It is assumed that Mr. Murray’s investigations, which have been made for the three island type of 
ship, could be applied to other types of vessels. he results of these investigations are placed in a very 
convenient way for reference and Mr. Murray deserves our appreciation. 


J. G. BUCHANAN. 


I would like to join the previous speakers in thanking Mr. Murray for an admirable paper. There 
is not much to criticise, but under ‘ Deadweight” he talks about electric welding and states that the 
omission of overlaps and faying flanges of stiffeners will mean a great saving, indeed a ship electrically 
welded throughout may be only about 70 to 80 per cent. of the weight of its riveted prototype of the same 
deadweight. That seems a big reduction in my estimation, for using electric welding. I would like to 
ask the author whether he has made, or knows of any calculations having been made, to show the extent in 


the reduction of weight due to the general use of electric welding instead of riveting in the construction 
of vessels. 


R. B. SHEPHEARD (Glasgow). 


This comprehensive paper embodies first hand information collected by the author over a number of 
years. Naval architects as a rule jealously guard their data books and are naturally reluctant to publish 
complete design particulars. The author, however, being no longer under a vow of secrecy, is free to give 
us the full benefit of his knowledge, and there can be no question as to its accuracy and impartiality. 


As he says, the most reliable procedure in design is to work by means of differences from a basis ship 
whose characteristics are known, and it is in the precise methods laid down for estimating the effect of such 
variations that, in my opinion, the outstanding merit of this paper lies. The curves of net steel weight 
differences, the correction to Admiralty coefficients for length of ship, and the method of determining 
capacities are particularly valuable. 


While Fig. 2 gives net steel weight differences for single and two deck vessels, Fig. 1 evaluates 
net steel weights for the two deck type only. The information would be more complete if weights or 


: ; : : : Apel pigs 
differences in weights for single deckers were included. For a 360 ft. ship p= 134 the saving in 


weight due to the omission of the second deck is estimated at 45 tons. Would the author state whether 
the steel weights given in the paper refer to ships having centre line bulkheads, and if not, what arrange- 
ment of pillars and girders is adopted ? 


The author wisely, I think, makes no reference to Diesel engines and their seatings, the weights of 
which are by no means standardised. 


At the foot of page 8, the author states that with finer block coefficients, the hump on the curve of 
residuary resistance occurs at higher speeds. Is the reverse not the case? Baker’s expression for critical 
speed is 85 V PL (for the first hump), P being the prismatic coefficient. This indicates that for a given 
length of ship, a reduction in fulness results in a lower critical speed. The avoidance of this hump is not, 
however, a primary factor in the design of cargo ships, the residuary resistance of which forms so small a 
proportion of the whole. 


The author’s mathematical method of estimating capacities and ©.G’s is ingenious, and readily 
adaptable for determining the effect of sheer, etc. The major component of the capacity is, of course, the 
portion between the tank top and a level line through the lowest point of sheer. For this volume, the 
author gives values for a ‘capacity coefficient” varying with block coefficient, but a constant value of *515 
depth of hold for the vertical C.G. Is the position of the C.G. not dependent to at least some extent on 
the block coefficient ? 


a 


The figures for vertical C.G. of light ship Fig. 3 are particularly useful, as they show the effect of 
depth of ship and percentage erections. Shelter deck ships 300 ft.-400 ft. in length having a G.M. of 
3 in. to 6 in. in end of voyage condition are considered quite satisfactory, and the figure of 12 in. suggested 
by the author for three island ships in the same condition seems comparable, in view of the smaller extent 
of erections. 


It is interesting to note that while the 1930 Load Line Convention states that ‘The Rules necessarily 
assume that the nature and stowage of the cargo, ballast, etc., are such as to secure sufficient stability for 
the ship,” the Board of Trade regulations make no such reference to stability, although the longitudinal 
subdivision of D.B. tanks in timber carrying ships is of course intended for this purpose. 


The sections referring to speed and horse power are most interesting, and the author deals thoroughly 
with the problem of determining margins of power required to satisfy contract conditions. The designer 
is frequently handicapped by the absence of data from fully laden trials. 


The Admiralty coefficients given in Fig. 4 would have been considered very satisfactory a few years 
ago, but the efficiency of modern ships has improved remarkably. Better propellers, special rudders, and 
sternposts, improved mechanical efficiency of reciprocating engines, associated with more easily driven hull 
forms, have all contributed to the enhanced performances. One authority states that the Admiralty 
coefficients of present day ships are generally 12 per cent. better than those for ships built only three 
years ago. This estimate of improvement agrees closely with the figures given in the last paragraphs of 
the horse power section of the paper. 


Progress is by no means arrested, and, in this connection, further information regarding the 
“Arcwear”’ will be awaited with much interest, particularly if the contribution of the propeller, hull and 
mechanical efficiences towards her remarkable performance are made known. 


We are greatly indebted to the author for this excellent paper, which may safely be considered a 
standard work of reference. 
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F. G, B. Smrra (Hartlepool). 

Mr. Murray’s title for his paper, viz., “'Three-Island Cargo Ships,” does not seem to be very 
appropriate. Beyond the first two paragraphs, the majority of particulars given may apply to any and 
every class of cargo vessel. 

It was hoped that a paper was to be given which would, amongst other things, shed some light in 
detail on the advantages and disadvantages of this type of vessel, and why such were still being built. 
Perhaps it is not too late for the author to express an opinion on these points, 

We are told that the poop, bridge and forecastle ship isa development of the flush deck ship. The 
poop and forecastle erections being added as the advantages to be derived from rotecting the ends of the 
ship from following and head seas became apparent, and the bridge PER) as a protection for the 
machinery casings. These erections have extended to-day, and in most cases take up fully 80 per cent. of 
the deck space, leaving two short wells at each end. 

These wells during severe weather conditions are frequently full of water, and certainly not looked 
upon as being of any advantage by those on board the vessel. Anyone who has been at sea on a cargo 
vessel of about 4,000 tons gross, under these circumstances, hove to for long periods, and has seen at 
close quarters the wells full of swirling water for hours on end, is inclined to be sceptical of the so-called 
advantages. 

An added disadvantage in a poop, bridge and forecastle vessel having tonnage openings is, at times, 
the temporary measures adopted for closing the bulkhead at the after end of the bridge. As is well 
known, this often consists of storm boards fitted in vertical channels. When the bridge deck space is 
loaded with bunker coals, the only means of trimming this into the permanent bunkers is by not closing 
the coal hatch openings. Similarly, when grain cargo is loaded, feeders are a regulation which prohibits 
the hatch covers and tarpaulins being placed in position. A heavy sea may easily break down the storm 
boards and flood the cargo and bunker spaces below. 

If there are advantages in this type of vessel in protecting the ends from following and head seas, it 
is a matter of surprise to find that a large number of vessels engaged in the colonial trade, where heavy 
seas are so often encountered, are not built in this manner. A shelter deck vessel appears to afford the 
protection at the ends without the wells. It is granted that vessels regularly engaged in the colonial trade 
are of greater tonnage than what is mentioned in the second paragraph of the paper, but it is thought that 
the need for protection would apply in the larger as well as in the smaller vessel. 

In the construction of a three island vessel it is necessary to ensure that the scantlings in way of the 
abrupt terminations are sufficiently increased in order to cope with the accumulation of stresses, especially 
at the end of the bridge erections. 

In the modern size cargo vessel of a single deck type with discontinuous erections, the scantlings of 
the top side plating of the deck have to be increased a very considerable amount. Whereas if the erections 
were made continuous it is considered that the additional weight, due to these increased scantlings for 
compensation purposes, might be used to a better advantage by filling in the wells. The result being a 
slight increase in deadweight, draught and capacity. 

Shipbuilders apparently, are unable to state any definite reasons why three island ships are built 
to-day, unless a vessel has been built for a special trade, and the wells are a necessity in that trade. Old 
customs die hard. 

The only advantage in the ocean-going tramp that is apparent, appears to be for the carrying of deck 
cargoes, especially timber. Many three island vessels may probably never carry such throughout their 
lifetime. 

I am not in full agreement with the author when he states that in the River Plate trade, the maximum 
convenient draught is 28 ft. By referring to the Register Book, it is noted that one well-known company 
owning a fleet of tramp steamers, which have been engaged principally in River Plate trade for many 
years, coal out and grain home, loading at up-river ports, have not a vessel under 24 ft. draught and the 
majority are in excess of 25 ft. Mr. Murray makes a slight error in referring to the bar being beyond 
Rosario and up-river. The bar in question, Martin Garcia, is many miles below Rosario, and occasionally 
vessels which have taken a chance and loaded to a deep draught, have been delayed, and sometimes 
lightened to cross this bar after leaving Rosario, or an intermediate port, on the homeward journey. 

As Mr. Murray remarks, it is comforting to know that even Solomon with all his wives, had to 
confess that the subject presented certain difficulties and he was not faced with the problem of three- 
island cargo ships. 
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REPLY BY THE AUTHOR. 


Before endeavouring to answer the points raised in the discussion, I desire to thank those who have 
taken part, and to correct the following errors which have been pointed out :-— 


K 
Dera i a extol 
Peet. errs VG.M. 
Page 10 Total volume = “TSB Ea (ea = dx 
a ges . Fo) OR Fas ; 


The variation of the range - with ni Which has attracted Mr. Thomson’s attention, is due to the 
fact that the possible relation between beam and length for any particular length does not vary to the 
same extent as that of beam and depth. With regard to the equations for the waterlines, these only 
represent an equivalent area ; unfortunately, they have nothing to do with resistance, 

I accept Mr. Balfour's strictures, so pleasantly conveyed, in regard to the first sentence on page 13. 
The point raised is of small importance, however, as this sentence could be omitted; this is apparent 
when the context is considered. 

Mr. Buchanan might be interested in a paper on “Electric Welding in Ship Construction,” read 
before the Institute of Engineers and Shipbuilders in Scotland, in 1931. Some information about the 
saving in weight due to.electric welding can be found there, 

I am indebted to Mr. Blocksidge for his information regarding the development of the “Three- 
Island Type of Ship”; his contribution answers, also, some of the points raised by Mr. Smith. 

Both Mr. Shepheard and Mr. Thomson call attention to the low values of Admiralty constants given 
in the diagrams; Mr. Shepheard has indicated the reasons for the high results obtained recently so 
succintly that it is needless to refer further to the matter, With regard to the question of critical speed, 
I quite agree with Mr. Shepheard that a reduction in fullness results in the hump on the resistance curve 
showing at a lower speed, but, with a fine coefficient, the first hump is small and of little importance and 
can be disregarded. 

It may interest Mr. Shepheard to know 1 found that the difference between a single and a two deck 
ship varied from 40 tons at 300 ft. to 80 tons at 400 ft., which agrees very closely with the figures 
supplied by him. The steel weights given in the paper are for vessels with two rows of widely spaced 
pillars; no calculations have been made for other arrangements. Sheer does vary slightly with Cb, but 
this variation is small and may be regulated as stated on page 9. ; 

I am pleased to have Mr. Shepheard’s confirmation of the tentative figures given for G.M.: 
information of this kind is very difficult to obtain, on that account all more welcome when received, 

That opinions are as numerous as men is exemplified by the point of view held by Mr. Smith. In 
reply to his major query as to the necessity or desirability of building ships of the three-island type when 
the shelter deck design may be taken as an alternative, I would refer him to the two papers published 
subsequently to the present paper—*Some Influences on a Shipowner’s choice of a new Cargo Ship” 
(Trans. Institute of Engineers and Shipbuilders in Scotland, 1934), and “Tramp Ship Design. An Owner’s 
Views and Requirements” (Trans. N.E. Coast, 1933), 

I refrain from giving any quotations from either of these papers, as in the nature of things they 
would be of the nature of “ex parte” evidence, but both papers would appear to show that, from the 
owner’s point of view, there are advantages and disadvantages to be found in either type and each has 
its sphere of usefulness. The seaworthiness and safety of the three-island type, moreoyer, is assuredly at 
least as great as in the case of the shelter decker: the freeboard regulations see to that. 


TRANSPORT OF PETROLEUM BY SEA. 


By C. Zutver, Esq., M.I.Mar.E., M.I.N.A. 


(Anglo Saxon Petroleum Co., Ld.) 


Reap 157TH, Marcu 1934. 


I have been asked by Dr. Dorey to read a paper to you on various subjects connected with the 
transport of oil in bulk and the oil business in general, and I would like to assure you that I do this with 
great pleasure. I feel that it isan honour to have been asked to do so, and our Company also much 
appreciates that I should have been selected to submit some views on these matters. 

I am privileged to be the head of an important department in our organisation, dealing exclusively 
with transport, both at sea and coastwise, also on rivers and in harbours. 

First, you will perhaps allow me to mention the extent of our organisation, measured by the tonnage 
which we own and control. This amounted on Ist January, 1934, to a total deadweight carrying capacity 
of 1,827,253 tons, corresponding to a total number of 289 vessels engaged in deep sea voyages. In 
addition to this, there are over 1,000 river and installation craft. 

Of the 289 deep sea going vessels, 98°7 per cent have Lloyd’s Classification, while of the installation 
and river craft only a very small percentage are affected by class. 

Tt will be seen that we have extensive opportunities to study the performance of oil-carrying vessels 
over long voyages and to compare their relative efficiencies. Let me assure you that we are taking the 
fullest possible use of our opportunities, continually to improve the efficiency of our vessels and to 
incorporate such improvements in new vessels which our Company place on order from time to time. 

I am happy to know that, apart from the close co-operation which we maintain with your Society 
regarding vessels which are running, we shall be frequently in consultation with you respecting our new 
construction programme. This prospect to me is a particularly pleasing one, as I take a great pride in 
maintaining close and friendly relations with such a dignified, experienced and most: efficient Society—one 
which is unique in the world of shipping for its size, standing and influence. 

A review of the history and development of the use of petroleum products is of great interest. It is 
particularly during the last 10 years, that the consumption of petroleum products has been largely 
increased. 

In 1924, the total annual consumption was about 138,000,000 tons, and this figure has gradually 
increased until now it is in the neighbourhood of 200,000,000 tons per annum (Fig. 1). 

A peak consumption was reached in 1930, with a drop in 1932, due to the world economic depression, 
necessitating a reduction in the number of ships actually in operation and reduced road transport, the 
consumption then being in the neighbourhood of 185,000,000 tons. Since 1932, the consumption has 
steadily risen again, an improvement which is reflected in the reduction of the number of tankers laid up. 

At the height of the depression during 1932, the total number of oil carrying vessels laid up was 335. 
To-day the number, is 177, largely consisting of steamers which must now be considered as uneconomical 
and no longer suited for the efficient carriage of petroleam in bulk (Fig. 1). 

It may be of some historical interest if I give you some particulars of the early uses of petroleum and 
its by-products. As far as I have been able to ascertain we can date back to the building of the Ark and 
the Tower of Babel, where bitumen was used firstly to ensure reasonable watertightness. and secondly as a 
building mortar. There are also ancient records which mention the use of petroleum in China and Japan 
in the pre-Christian era, and again in the 10th century we find that petroleum was used in Baku and its 
districts, places which were visited by fire worshippers. 

[ propose to give the principal events so far as the commercial development of oil is concerned in 
chronological order, following this up later on with the question of its transport at sea. 

1630.—There are records that American Indians used petroleum as a medicine. 

1723.—In this year Baku was annexed by Russia, and Peter the Great organised the transport of oil 
up the Volga, but no information is available as to the type of ship then used. 


Later on Baku was restored to Persia, but it would appear that the petroleum deposits were not 
worked commercially until it was re-annexed by Russia in the beginning of the 19th century. 

1859.—Rich petroleum fields were found and developed at Titusville, Oil Creek, Pennsylvania, under 
the direction of Col. Drake who introduced the special method of driving a tube through the surface clay 
and sand into the rock. Oil was struck on the 28th August, which date can be considered as the 
inauguration of the present large American petroleum industry. 

For some years the Arnerican and Russian oilfields were the principal sources of supply, but 
prospecting for oil was being carried on in many parts of the world where deposits were known to exist. 

1880-1887.—Oil fields in Roumania were being developed. 

1883.— Commencement of the development was made in the Dutch East Indies and Mexico. 

1891.—Exploration and drilling was carried out in Burma. 

1903.—Persia. 

1905.— Egypt. 

1913.—Venezuela. 

There are of course many other sources of supply as in South America, Columbia, Argentine, Peru, 
Trinidad, Poland, Sarawak, Japan, Canada and Germany, and we must not forget to mention the important 
oil fields in Iraq now being connected with the terminal loading ports of Haifa and Tripoli by a 12 in. 
pipe line having a length of 1,150 miles via a number of intermediate pumping stations, all at present in 
course of erection and nearing completion. 

Before proceeding, I would like to mention the names of some men, through whose foresight, enterprise 
and energy, the Far Eastern oil fields, particularly those in the Dutch East Indies were developed. These 
men are, the founder of the Royal Dutch Petroleum Co., the late Mr. J. B. August Kessler ; his right hand 
and subsequent successor, Sir Henri Deterding, K.B.E., now Director General ; the late Lord Bearsted, 
whose son, the present Lord Bearsted, is chairman of the Shell Transport & Trading Company ; and finally 
our present Managing Director, Mr. Andrew Agnew, C.B.E. 

The potential resources of the world, of crude petroleum, would appear to be practically inexhaustible, 
at least for some generations to come, and production, transportation and marketing, are now controlled 
by such a variety of interests that the consumer is satisfactorily safeguarded as to the price he pays and this, 
so far as the oil companies and their efficient organisations are concerned, will be kept at a competitive 
figure and reasonably low level to ensure that increased consumption is encouraged. 

The danger of commercial monopoly is non-existent, it is no more likely to develop in the future 
than that a monopoly or world-wide ring of coal interests might come into existence. 

The danger which does exist however, so far as the consumer is concerned, lies in State monopoly 
and State taxation. These pernicious political developments exist in various countries, and against such 
powerful influences the oil companies are more or less helpless. 

At present, the owners of motor vehicles in this country pay as muchas 85 per cent. of the retail 
price of petrol in taxation to the State, and this excessive taxation retards progress and raises the cost of 
living. 

The tax of 20s. per ton on oil fuel introduced last year is nothing short of a calamity to these young 
and growing British industries such as enamelling, glass making, and especially Diesel engine construction 
which must use oil fuel for their trades. Taxing oil fuel is like taxing raw materials; it is definitely 
harmful to industry and does not help the coal trade. The sooner the tax is removed the better as it 
will remove a serious handicap to British competitive power in the export trade, thereby increasing 
employment. 

The above observations are intended as an introduction to the main theme of my address to you, and 
this is :— 

TRANSPORT OF Or AT SEA. 


I propose to give, in order of time, a few of the more important stages in the progress which has 
been made, leading up to present day practice in ocean transport of oil in bulk, finally offering a review 
of recent improvements and modern “methods of construction and propulsion, ensuring to sea transport, 
that safe, quick and economical delivery which can be covered by the term “efficiency. 

The development of the transport of oil in bulk throughout the ages, and an examination of the 
different craft used, is of considerable interest. 

I have not been able to find any records of the system of construction and size of vessels which 
were used to transport oil on the Caspian Sea and the Volga, but they would appear to have been wooden 


8 


barges, carrying the oil in bulk against the outer skin. Reports, written about 1754, mention the 

following :— 

“The Persians loaded petroleum in bulk in their wretched vessels so that sometimes the sea 
is covered with it for learues together.” . 

Reports also mention that the Chinese used a Newchwang junk about the year 1700 for the carriage 
of oil in bulk. Drawings of the junk show that it was built of wood with a double skin, and it had a 
centre line bulkhead and an expansion trunk. The vessel was about 55 ft. long, with 15 ft. beam and 
nine thwartship bulkheads. 

The full progress, more or less in detail, from 1863 to about 1878, and tracing the development of 
the first real attempt to carry oil in bulk would, I am afraid, not be very interesting, but in this period 
gradual progress was made. 

Steam vessels with circular tanks were built to carry oil in bulk on the Caspian Sea, the first vessels 
connected with this trade being the ‘‘ Zoroaster” and the “ Buddah.” 

Subsequently, various builders in this country occupied themselves with the construction of various 
classes of oil carriers, of which many were sailing ships, fitted with loose tanks in the holds. The first 
real attempt made to build a tanker, in the form of present day design, and which can be considered as 
having been pioneer work in the construction of vessels intended for the bulk oil trade, was in the years 
1872-1874—when three tankers, the ‘* Vaderland,” “Nederland” and “Switzerland” were built by 
Messrs. Palmers, of Jarrow-on-Tyne. (Fig. 2.) These vessels were constructed with a complete inner skin, 
26 ins. distant from the outer skin. Up to 1878 a considerable number of steam vessels were engaged in 
the bulk oil trade in the Caspian Sea. 

1885.—In this year about 200,500,000 gallons of oi] were carried in barrels, and only 1,750,000 
gallons in bulk. 

1886.—Only seven tank vessels were in operation with a total bulk oil capacity of 12,250 tons, while 
20 years later, there were 20:4 vessels with a total bulk oil capacity of 889,850 tons, which shows how 
comparatively rapid was progress made both in the world’s oil consumption and also in transportation 
methods by means of specially designed vessels. 

1892.—In this year the late Lord Bearsted (then Mr. Marcus Samuel, a pioneer in the oil trade, who 
for many years operated an extensive trade with the Far Hast, carrying Russian oil in barrels from Batoum 
in special type vessels and making the return voyage from the Far East, with general cargo) realised that 
transportation by means of barrels was bound to become obsolete and it was costly. Through his energy 
and enterprise, the objections of the Suez Canal Company to the passage of bulk oil vessels through the 
canal, were overcome. The bulk oil vessel “Murex”, was completed in 1892, and she was the first ship 
to transit the Suez Canal with a bulk cargo of kerosene. 

This vessel and the subsequent ships built for M. Samuel & Co. (which company later became the 
Shell Transport & Trading Co.), was designed as a dual purpose ship, i.e., for the carriage of oil in bulk in 
one direction, and for general cargo, rice, etc., on the return voyage. 

The vessel was of the combined poop and bridge type, with well deck and forecastle forward, subdivided 
into oil compartments by a centre line bulkhead and thwartship bulkheads, the top of the tanks being at 
main deck level with expansion trunks extending from the main deck to the upper deck. 

Adjacent to the expansion trunk on the main deck were placed special hatches with jointed covers to 
each compartment, whilst ordinary cargo hatches were fitted on the upper and poop decks. After 
discharging the oil cargo, the tanks were cleaned out, the jointed tank lids removed and the general cargo 
loaded into the tanks and ’tween decks. 

Another feature was the fitting of a large fan, situated in the pump room and connected to the cargo 
pipe lines, by means of which, air could be drawn through such cargo as rice or other grain, which needed 
good ventilation to ensure safe carriage. 

1883-1887.—These are memorable years in the development of petroleum as fuel, particularly the 
lighter fractions, which are called petrol or benzine. 

It was in 1883 that Dr. Daimler designed a small fast running type of internal combustion engine, 
running at from 800 to 1,000 revolutions per minute, and at that time it was looked upon as a 
revolutionary development. 

After three years of experiment, the first petrol driven motor car was built in 1887, and we admire 
the genius and perseverance of Dr. Daimler, who, in spite of every discouragement, developed a type of 
engine which, later on, was to be of such enormous importance as a power unit. There is little doubt 
that through this invention world progress was very much advanced. 
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This invention was one of cardinal importance to the oil trade. The development of motor vehicles 
made it possible to find a market and use for the lighter petroleum fractions, which previously had to be 
destroyed, hundreds of thousands of tons of this valuable product had been burned at the refineries in 
the Far East. ; 

The transport of petrol in bulk very greatly influenced the design of tankers, and the problem of 
safe storage of this highly volatile product had to be solved, for considerable opposition was given by 
bie and Harbour Authorities, who looked with great suspicion on the storage and bandling of such 
products. 

It was also found that the design of tankers, in respect of their capacity. required some alteration, 
to enable these vessels to carry their full deadweight cargo of lighter grade oils. From this time 
onwards, therefore, a new set of conditions had to be considered with regard to the design of tankers. 


THe Mopern TANKER. 


For some years past the single longitudinal bulkhead tanker, with summer tanks, has lost favour, 
and its type is being replaced by vessels with two longitudinal bulkheads and no summer tanks. (Fig. 3, 
midship section.) This amended type of vessel was introduced by our Company in 1923 and has proved 
a great success. It claims many advantages, such as increased flexibility in loading, carrying and dis- 
charging, particularly where different grades of oil are carried, and I might mention that our Company’s 
ships carry as many as 40 different grades of both black and refined oils. With the centre tanks full, 
the wing tanks can be loaded to any desired ullage, thereby facilitating ballasting to best advantage for 
ininimum stress condition. Reduction of steel weight and bulkhead area, also reduced cost of maintenance 
and better stability are claimed. Lately, the introduction of more than one pump room has become 
essential, with a view to avoiding contamination of different grades of cargo. 1 need not go into the 
details of the system of pipe lines and pumps, they are complete in every respect, so that different grades 
of oil can be handled with a minimum risk of admixture. In fact, when ordinary care is taken with a 
soundly constructed vessel, the risk of contamination of refined grades is negligible. 
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VENTILATION. 


In the early days of the operation of tankers, an elaborate system of ventilation by means of 
powerful steam driven fans was used, but this is now replaced by a simpler system of gas exhausters, 
working on the ejector principle, and they are provided in each tank. This system is used in conjunction 
with an arrangement whereby gases are discharged through vapour pipes, which reach to 12 ft. above the 
masthead lights—the vapour pipes are provided with mushroom tops. Suitable steam connections are 
provided to assist in the discharge and ejection of gases to reduce the pressure on the system when loading 
cargo. 

; By this means the whole system is hermetically sealed, and a “U” water gauge is provided in the 
chart room, whereby any pressure in the tanks, due to the heat of the sun during the day or the slight 
vacuum which may occur at night when the atmospheric temperature falls, can be observed and rectified, 
as necessary. 

Through this system, losses by evaporation are negligible, the only losses which might oceur would be 
due to drainage, but the suction arrangements, and the design of pumps are now such that this loss is 
reduced to a minimum. Great care however has to be taken with regard to the position of the pumps, 
design of the valves, etc., so that the lightest fractions, which are called casinghead products, having a 
specific gravity of from °650 to *670, can be satisfactorily drained from the tanks. 


Fire ExtrncuisHing ARRANGEMENTS. 


There is always likely to be a difference of opinion as to whether a tanker should be fitted with an 
elaborate system of chemical fire extinguisher, CO,, gas or foam, or whether complete reliance should be 
placed on enforced training of the crew to adopt the principle that ‘ Prevention is better than cure.” 

Whatever arrangements are adopted, success depends largely, if not entirely, on the training of the 
staff and their willingness to adhere strictly to the Company’s instructions and safety regulations. Such 
instructions come from the head office after consultation with the departments concerned and those who 
are directly responsible for the safety and the efficient operation of our ships. 


Fatale ti O, 


In our experience we have found that elaborate and costly fire extinguishing arrangements are not 
necessary, provided the staff is kept up to duty and the ships in a high state of efficiency. 

Apart from the usual water and steam extinguishers fitted in engine and boiler rooms, and in the 
pump room, there is a comparatively simple system of portable foam fire extinguishers, which we have 
found adequate and satisfactory for all practical purposes. It is, of course, of the greatest importance 
that all the staff should show their appreciation of the vital necessity to exercise care, and adapt them- 
selves to the principle that, at all times, ‘* Prevention is better than cure.” 

In my view, no fire extinguishing arrangement, however costly and elaborate, could satisfactorily 
cope with a really serious outbreak of fire where a benzine tanker is concerned. Simple precautions, 
intelligent handling, and a particularly keen sense of duty of the staff are the best safeguards against 
accidents. 


Propunstve Macutnery—Drkeski ENGarnn, 1894. 


A new era of efficient tanker operation began with the master invention of Dr. Diesel, who introduced 
the compression ignition engine, and made this available for ship propulsion and power production in the 
widest sense. 

Our Company was the first to give orders for the construction of a single screw Diesel propelled 
vessel, and the order for this ship was placed by Sir Henri Deterding, Director General of our Group, in 
1909. ‘The vessel was completed in 1910, fitted with 6-cylinder 4-cycle direct reversible engine, built by 
Messrs. Werkspoor, of Amsterdam, and the builders of the ship were Messrs. Nederland 8.B. Co. 

Contrary to the predictions of steam authorities, who considered that the metal of the cylinders, 
pistons, ete., would not stand up to the high temperature of combustion, this vessel gave excellent service 
until last year, when, due to the deterioration of the hull, she was sold for breaking up purposes, as it 
would not have been an economical proposition to repair her, but the engines were still in very good 
condition. 

As is well known, the Diesel engine, in various forms. has made greater progress in the matter of 
ship propulsion than any other type of machinery, and it is now the principal means of propulsion for 
modern tankers. (Fig. 4.) It cannot be disputed that the latest development, and I refer here to super- 
charging, particularly in association with exhaust gas heat recovery boilers which supply steam for 
auxiliaries, places this type of propulsive machinery far ahead of any of the other types. 

A reference to the graph which I have drawn up, and which is based on the Admiralty formula : 


V* x Displacement 3 
Daily fuel consumption 


will show that our new supercharged Diesel engined vessels, using exhaust gas heat recovery, has a fuel 
co-efficient of 80,800, whilst that of a vessel fitted with supercharged Diesel engines, without utilising 
exhaust gas heat, is 65,000. Both of these results compare very favourably with the best results obtained 
from the highest class of steam driven vessels, such as the “Empress of Britain,’ or even the 
“Uckermark,” which is fitted with a Benson boiler, using 3,000 lbs. steam pressure, while, for a vessel 
fitted with triple expansion engines, using saturated steam, the fuel co-efficient is us low as 12,000. 

These figures are somewhat startling, but, as they have been compiled from data given in various 
technical papers, I have no doubt as to their accuracy. 

The superiority of the modern vessel is shown in diagrammatic form, and the economy with 
supercharged motors using exhaust heat recovery. The superiority is due to the fact that with this 
system, a larger number of heat units are converted into useful power than is possible with any other 
system even where a high degree of superheat is employed. 

Supercharging has been applied by at least four methods :— 

1. By means of a turbo blower actuated by the exhaust gases, which is an economical 
arrangement, obtaining power from heat and energy which would otherwise be wasted. 
2. By means of a blower driven by direct transmission from the main engines, which of 
course involves a certain loss of useful power. 
3. and 4. By closing the lower end of the cylinder thus converting the underside of the 
piston and cylinder into an air compressor whereby two systems can be used :-— 
(a) a rotary valve arrangement. 
(#) an ordinary suction and delivery valve arrangement. 


= fuel co-efficient 
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[t is the latter system, as shown in sketch, which I have adopted in the vessels owned by the 
Company, of which I have the honour to be Marine Superintendent. I have found this particular system 
to be very efficient, and have no doubt that supercharging in any of the above forms will be universally 
adopted in future Diesel machinery installations. 


Tue IpEAL TANKER. 


The present design of tankers, is such that there appears to be little room for improvement, as far as 
the hull is concerned, and the present form of construction combining the longitudinal and transverse 
systems with two longitudinal bulkheads, is in my opinion, the ideal one, for the following reasons :-— 

1. The necessity for special expansion trunks does not arise. 

2. The summer tanks are dispensed with. It has been found that the decks of summer 
tanks have been one of the worst parts of the structure in regard to corrosion. The drop valves 
fitted in these compartments are difficult to keep tight, and when these tanks are not in use for 
cargo, a slight leak in the valve has permitted a small portion of cargo or ballast water to wet the 
deck, and alternate wetting and drying has caused excessive corrosion. Similarly, the expansion 
trunk longitudinat bulkheads have been found to suffer from corrosion to the upper surface, which 
can only be attributed to the alternate wetting and drying on both sides while the vessel is in a 
seaway. 

3. The wing tanks, if spaced at similar intervals to the centre tanks, give greater flexibility 
in regard to the distribution of cargo loaded, as they can be filled to any desired ullage or left 
empty. 

Progress in the design of tankers can therefore be made only as regards the means of propulsion with 
a view to obtaining the utmost economy in fuel consumption for the maximum speed, and it would appear 
that this can best be attained by means of the supercharged Diesel engine. In my opinion a large pro- 
portion of the tanker tonnage now laid up, cannot again be used economically in competition with modern 
tonnage fitted with improved supercharged internal combustion engines. 

In a 4-cycle single acting motor of this type, it is possible to consume double the quantity of oxygen 
used in a non-supercharged engine, thus increasing the power developed by over 50 per cent. 

Actual tests carried out with new engines, show that an increase in power of over 55 per cent. can 
easily be obtained, as will be seen by the indicator cards (Fig. 5) taken from an engine while undergoing 
test bed trials, the card taken while the supercharger was in operation has been superimposed on that 
which was taken while the engine was running without supercharging. 

It will thus be seen that for the same power, a considerable reduction can be made in the weight and 
cost of a supercharged engine compared with a non-supercharged unit or alternatively, by keeping the 
weights equal, the power output can be increased by 50 per cent. 

Combustion is also improved so that a heavier grade of fuel can be successfully burned. 

With regard to the auxiliary machinery—steam driven steering gear, windlass and winches, with 
duplicate electric generator and air compressors (one set motor driven, and one set steam driven) is the 
ideal combination, whereby full advantage can be taken of the exhaust gas heat from the main engines 
for keeping an ample supply of steam for all purposes when at sea. The boiler is also fitted for oil firing 
for port use. 


Netr REGISTERED TONNAGE. 


In these days more than ever it is necessary to watch every item of expenditure in connection with 
the running of a ship, and amongst other important matters, the greatest care must be exercised to keep 
the nett tonnage of a vessel as low as possible, because harbour dues and canal dues are usually paid on 
this measurement. 

The first Merchant Shipping Act, was passed in 1854, and from time to time, alterations have been 
made in the basis of measurement and sometimes not a little to the prejudice of design. In order to keep 
the nett tonnage down, ful! advantage must be taken of permissible deductions. Thus, if the actual 
space occupied by machinery is from 13 to 20 per cent. of the total space measured, a deduction of 
82 per cent. is allowed from the nett tonnage. If however the machinery space falls short of 13 per cent. 
or exceeds 20 per cent. then the permissible deduction is one and three quarter times the actual space. 
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The rule was probably intended to prevent owners building ships with machinery spaces (i.e., space 
for engines, boilers and bunkers) of a restricted size, but insufficient provision has been made for present 
day improvements in ship design and the scientific progress of the power unit and to that extent the rules 
are obsolete. 

The following are some particulars as to the serious difficulties which are experienced in the design 
of our vessels, to comply with existing Acts :— 


TonnaGe oF New VEssets. 


In designing our vessels to carry the full permissible deadweight of benzine, and at the same time 
obtain a lines plan which would give the most economical results in the matter of speed and consumption. 
it was found that the propelling space measurement would fall below the cubic capacity necessary to 
obtain the full deduction allowed by the Merchant Shipping Acts. 

(These rules are also used by all other maritime countries with the exception of Belgium and Sweden.) 

In order to obtain the full deductions allowed by the Act, it was found necessary to modify the 
design as under :— 

1. Fill out the lines of the vessel in way of the motor room. 

2, Place the forward bulkhead of the motor room further forward than strictly necessary 
and so reduce space available for cargo, as the position of the bulkhead forward of the cargo space 
must necessarily be moved further aft to retain the correct centre of buoyancy. 

3. Reduce size of cabins for staff and crew, in way of the engine room casings in order to 
obtain the maximum dimensions of light and air spaces. 

The alteration in the lines must necessarily reflect adversely on the speed, and also on the con- 
sumption of fuel, whereby the earning capacity is impaired in this direction as well as the loss of freight. 

The only alternative, as the law now stands, would have been to have accepted the position and be 
content with 1} times the actual machinery space measurement for the propelling space deduction. This 
would have meant an increase in the running costs of the vessels. 

Take for instance m.s. “Cliona,” gross tonnage 8,375 tons. ‘This vessel obtained the 32 per cent. 
reduction, which amounted to 2,680 tons. Had the actual engine room measurement been 1,080 tons, 
which is 12°9 per cent. of the gross tonnage, the deduction would have been based on the 13 times actual 
space rule, and would amount to 1,890 tons only, i.e., 790 tons increase on the figure on which port dues 
have to be paid. The vessel would have been identical in dimensions, such as length, breadth and 
draught, which are the main considerations that affect the various harbour authorities in regard to the 
upkeep of their ports, but the running costs of the vessel, taken over a year’s working into various ports, 
would have been increased by £450, without any material advantage to the owner. 

When the Act, under which the tonnage measurement is computed, was first passed, the space 
occupied by the propelling machinery (which consisted of some form of steam engine and boilers), was 
such that little difficulty was found in conforming to the percentage rule, but with the march of progress, 
and the advent of the motor ship, the position has altered greatly. Higher powers are obtainable with 
smaller and lighter machinery, and it is submitted that the time is now ripe for some revision of this 
ancient Statute, and that while it may be found impracticable to alter the principle of the tonnage 
measurement rules, the rule relating to allowance should be reviewed and brought up-to-date to suit the 
type of machinery now being fitted. It is suggested that the minimum of 13 per cent. should be lowered 
in order that the shipowner may be given a freer hand in design and, with more economical vessels, 
reduce running costs. 


TANKER DEFECTS. 


Very few structural defects have been found in our vessels. 

Corrosion has, however, played a prominent part, and cases have been found where wastage has been 
heavy, particularly in regard to bulkhead stiffeners, longitudinals and shell plating. This corrosion is 
only found in vessels which are exclusively used in the refined oil trade, but in a large organisation such 
as our own, with considerable opportunity to change vessels over from one trade to another, the corrosion 
troubles need not cause us any undue concern. It is always possible, for the first eight or ten years, to 
run a vessel on heavy products. These have a preservative effect on the steel work, and a considerable 
percentage of our cargoes come under this heading. 
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If, for the first ten or twelve years a vessel is carrying these products, and subsequently, for eight or 
ten years is carrying refined oils, then the cost of the last special survey can be saved, and after twenty 
or twenty-two years of service there has been ample time to provide for the amortisation of the capital 
involved in the construction of the vessel. By that time also. having regard to the improvements in 
design and construction, both of ship and machinery, the vessel is due to be scrapped and be replaced by 
a more up-to-date and modern unit. 


GENERAL. 


There is one aspect of the important orders for new vessels which our Company is placing in this 
country, which does not always receive the consideration which, I submit, is due to it. No one will doubt 
the very great importance of the coal trade in this country and its effect on employment, and it is frequently 
suggested that the greatly increased use of oil, which in many cases has replaced coal, has been the cause 
of much unemployment in the mining industry but the following particulars may be of interest :— 

In accordance with statistics compiled by your Society between 1918 and 1933, 426 vessels, 
built exclusively for the transportation of oil in bulk with an aggregate gross tonnage of 2,643,012 
tons, have been constructed in the U.K. and Ireland. 

I find that a fair average for the vessels of our fleet gives a figure of ‘7 tons of steel used in 
the construction of these vessels for every ton of gross tonnage capacity. Using this figure as a 
basis, the amount of steel used to construct the tanker tonnage built since 1918 is 1,850,108 tons. 
In the manufacture of steel 2} to 34 tons of coke are used to produce 1 ton of steel. 

From 4 to 5 tons of coal are used to produce the necessary coke, so that the amount of coal 
used to make the steel would be about 9,250,540 tons. This figure is a low estimate; since 1921 
the records available do not include vessels of less than 1,000 tons gross. Statistics are also not 
yet available for the year 1933 so that vessels built during that year have not been included, but it 
will not affect the case very much, it only shows that apart from the very large amount of employment 
which is given by the oil companies, the construction and repair of ships is of no small advantage 
to the coal trade and this, I submit, should also have due consideration when it is pointed out that 
the oil industry has so largely encroached on what has hitherto been considered the legitimate 
preserves of the coal trade. 


In concluding, I would like to refer to some graphs, illustrations and tables, which have been 
prepared for the purpose of this paper. 

A table is shown (Fig. 6) giving the various fractions which are being distilled from crude petroleum. 
They are named in relation to their colour and specific gravity, and it will be seen that there is a very 
large variety of different grades which are now required by industry and by various means of transport ; 
sea, road and air. 


Frequently a considerable number of these different fractions and grades have to be carried at one 
time. 

T'wo sketches (Figs. 7 and 8) are also being produced showing the section of a supercharged Diesel 
engine, which is now in successful operation in the Company’s new ships, forming part of a considerable 
building programme commenced three years ago. ‘These engines have demonstrated their economy and 
reliability and are meeting in a very satisfactory way the exacting requirements of our trade for continuous 
working, combining reasonable lightness, economical consumption and reliable operation with minimum 
cost for upkeep. 

The system of supercharging used is as shown in detail. 

A combination of graphs (Fig. 9) is also shown with particulars of the fuel consumption per indicated 
or brake horse-power per hour, for various types of internal combustion engines and steam installations 
now in use. ‘This diagram covers a variety of vessels including our own latest ships now running, and the 
expected results of the new tankers which our Company recently placed on order. The principal particulars 
of steam installations of such important vessels as “Empress of Britain” and the general cargo liner 
“ Uckermark,” fitted with boilers capable of being worked under a pressure of 3,200 lbs. per sq. in., with 
superheated steam having a temperature of 860° F., are also given. At these pressures and temperatures, 
the density of the steam is the same as water, and immediately the water enters the boiler it is converted 
into steam. This results in maximum thermal efficiency, there being no thermal losses of latent heat in 
the process of the conversion of water to steam at the critical temperature. 
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The graph shows the progress in the economy of fuel in successive stages, from the pre-war cargo 
vessel, working with saturated steam, to the most modern steam installations, such as are used in 
«Empress of Britain” and “ Uckermark,” working with high degrees of superheat (see also Fig. 10). 

It should particularly be noted, however, that the most economical steam installation, which has been 
built up-to-date, falls far short in fuel economy compared with the supercharged internal combustion 
engine. The consumption of the most efficient steam installations, where maximum use of superheat is 
made, and where the temperature of the steam varies from 725° F. to 860° F., is still 53 per cent. higher 
than for Diesel installations such as are now being constructed. and which will be fitted in the Company’s 
new ships. 

Finally, I would like to refer to comparative sizes of combustion engines (Fig. 11). Three types of 
engines are shown, all developing the same horse-power. The difference in size is striking, and the unit 
which runs at 450 revolutions per minute is 12 times as heavy as the unit running at 3,000 revolutions 
per minute with a weight of 55 cwt. 

Undoubtedly we live in times where there is a tendency to reduce weights and to obtain more 
power by increased revolutions. This principle has been adopted with great success in engines for road 
vehicles, both for luxury passenger and goods traffic. It should be remembered however, that such engines 
run at intermittent speeds and powers compared with the work which is being performed by a marine 
engine—for instance, our own vessels have to run up to 300 full power working days per annum. 
Accordingly the results with these fast running vehicle units cannot be a reliable guide to the requirements 
of reliability, minimum wear and tear and minimum cost of maintenance, which are all essential conditions 
to be complied with in a marine engine. 

It is admitted by eminent authorities, after a careful study of the design of fast running internal 
combustion engines, that where a large number of these units might be fitted in a ship it would 
be necessary to provide facilities for their periodical removal for overhaul on shore. This would be 
a serious handicap to a vessel which is engaged in world wide trade, particularly the tanker and tramp class, 
which are subject to having their destination and movements changed at any time, and may not arrive at 
their home port for many years. 

We also know that it is easier to examine a component part of a large unit developing say 4,000 H.P. 
in eight cylinders, than to overhaul numerous component parts of multiple units which in the aggregate, 
develop the same power. 

A point of vital importance in the successful operation of a fleet of ocean going vessels, engaged in a 
world wide trade, is that the navigating and engineering staff should have complete confidence in their 
vessel and the engineers particularly, in the engine installation. 

Design and construction must be such that these engines can run almost continuously with the minimum 
of examination and overhaul, in fact, we are concentrating ourselves in specifying and designing such 
engines and auxiliary installations as will permit, after a long voyage the engine room being closed on 
arrival home, and the engineers given the opportunity to go to their wives, children or relations. 

This is the best guarantee of assuring loyalty to the Company’s interests, co-operation and team work, 
and it is on these psychological matters, where the staff and crew are concerned, that the successful 
operation of a large fleet of ships depends. 

I might add also, that to assure this, our Company is constantly concerned about improvements in 
the accommodation and doing everything possible and within reason for the comfort, health and safety 
of our captains, chief engineers, officers, engineers and crews. 

I do not think there is anything further which I can usefully add in the allotted time and I thank 
you very much indeed for the patience you have shown to me and your courtesy in having listened to me. 


| at 1926 | 1927 | 1928 | 1929 | 1930 | 1931 \ 1932 | 1953 4 
i 
2 MHI SNTMM ISH MUTT aA “UMIstn MMISH MUIS WN MaTIN MMIJIIWN MMIS WN 
- Pettey freee Pee? Sar 7 Ore aie ee aery Creer ter ey 


8 
a 
6 
4 
2 
x 
e 
© 
4 
2 
6 
a 
4 
4 
2 
5 
8 
o 
4 
2 
4 
¢ 
6 
¢ 
2 
3 
e 
6 
wi 
2 
2 
’ 
6 
4 
Zz 


Wikees Lato UP 


£—\ 
YINVL aals 
Ui 


AYMONYD a 
413 GNY 3404 


CHART SHOWING GROWTH OF TONNAGE. 
Using:-@ INTERNAL COMBUSTION ENGINES 


@one Fue. 
ToTAL Laio-uP TONNAGE 1932, 15,000,000 a 
Totat WoRLO Tonnace 1932. 68 100,000. 1919 1932. 


% |GRoss GROSS e 
oF 
of NW 
WORLD haga : ; ; ve nell WORLD 
d Tonmag: 
TONWAGH mL LION MILLION 


RELATIVE PROPORTIONS OF:- 
QRECIPROCATING STEAM ENGINES 
STEAM TURBINES 
Q@ INTERNAL COMBUSTION ENGINES. 
AS CLASSIFIED BY LLOYDS ANNUALLY 1918-1931. 


1,000,000 


J 
GROSS “OR GROSS 
TONNAGE TONNAGE 


—MNV.CAPRELLA— 


INDICATOR DIAGRAMS 
REPRESENTING POWER LE VALOLED 
IN LACH CMINDER., 


—---A witout SPERCHRGER ..... 325 HORSE POW. 


— BG with SUPERCHARGER... 523 HOWE POWER. 
Mexurm COMBUSTION 


PRESSURE 


Ae 


Dicken A LipGrau 
Wilhour Will 


SUPERCHARGER J UPERCHARGER. 
Menns Inoicetéo [Reswee — graslbs:per Sg:ns: 99-5 lbs: per Seplas: 


Wea LAECTIVE PRESSURE. boo e| -443 Pape S, OT 
MnlcrTéO HP DEVELOPED | B25 F23 


Gerkt [oR (OW LEVELOMED. 224-5 408 


Fig. 5. 


FURNACE 


MUR) DIESEL 
4A A 9420 cy 


POWER KEROSENE | 


EDM LILA lL 


AVIATION SPIRIT. | 


WLS 
| SA 
RK OL ROE 
ae F930} 
ABOVE /$0°%, 970 + 
DWESEZL a 
OS. 3 BROT TT 
_- 870 a 
‘ +{ eo 
CeUbE 20 
B46 
KEROSENE RANG. 0 
FLAIM POINT : 
25% 40 /$0%. [| 
E 
a 
790 
as 
WUTE Ol 
KANGCE 
GENZINE RANGE 


FLASH POINT 


“32°C 40-S$°C. 


INES 


4 


Tale 


NN! 9 
‘ s—* [OCS 
: aes: Res 
wt MY bird (2 ea 
T u a AX 
\ ‘= eh K 
SSE | 1 ic: 
Rat] We 14 =} — 
im (| =i 
Wy = iA \ Tul 
a PN se 
SEE wi 1b: = 
2 ‘meas a ——T | 3 
=~ —= pe a Va 
= 7 TT NIA 
WF 
4 
| \ 
- 
,e5 


tT POGE 
| RAG 
Ze lt 


Aim PassAce ARRANGED & 
AROUND CYLINDER 
COOLING WATER SASCE. ¢ 


ManiFo.o. 


WATER SPACE § 
ManiFouo 


INMET FROM OB 
MANIBOLS ~F 


SecTION B-B. 
A.S PC? 
PUR RIING ORTKE \WERKSPOOR METHOD OF SUPERCHARGING. 


ipifeee tse 


-Fsdvi sv aD 


IS3IGU2 > 70 OO Te 


hn 8 A 
epee 


*BaueR-Wacr: 


TYPE SUPERCH:3 5" 
exw. HEAT SuPeRH.- see 
OF BOILERS - , Sream Pass: 206 4 
LMP: (15 Les/o 
MACHINERY. Ext Temp: 400°C 


BOILERS - 
Give -4Ka = 8816 Recovery . 
oe oreee cen OEE: 


é 7 DAILY FUEL CONS he COEF: 
Bn) S.» y 
NEW SHIPS. y 
Vidéo x ULE". go $0800, i 
42-5% 6 Hs a 
"CAPPELLA" Z 
038 (T3995 "3 x W.£9° 1500 h 
2 O42 [3.5 = [/300. ic réS { 175 
gy 
0-56 1:0 
: si 0-6! 95 \A5 75 95 145 75 
G MEAN _INDICATEO PRESSURES 
“ — o7do 0735 _0-745 
30-744, \44G00 
mn 0 74 43300 
y 36 B00 
ed 
\ 2a 
72.5 Jo Q73-A% 
22 
THERmaL ErerY. @ 
20 5% 
| Ges. Per B.WP/HR . 
®&© 
Les. Per B.HP/HR 
Fuer ErrY 
Steam Cons.PerS.HP/HR. © 
Steam |.H.P. * 0-85 = BeaKke H.R Moror 
Motor |.H.P X0-75 = BRAKEH-P. 


USEFUL POWER. BRAKE HORSE 
OWER 
MAIN ENGINES. 


BOMERS. 


KAD/ATION. 


PISTON COOLING. 


ENGINE FRICTION. 


AIR COMPRESSOR. 
SUPERCHARGER 


PUMPS. 
: CYLINDER JACKET 
MODERN SUPERCHARGED COOLING. 
MoTOR VESSEL 
WITH 
EXHAUST HEAT RECOVERY. 
M V."CAPPRELLA. 
BRAKE HORSE 


POWER 
MIAIN ENGINES 


BOILERS. 


Main ENGINES 


MODERN O/L_ BURNING ; 
FU 


STEAM 
CARGO VESSEL. USEFUL 
(SUPERHEAT) EUIRES. 
BRAKE HORSE 
— "POWER 
MAIN ENGINES. 
BOILERS. 
_— MAIN ENGINES. 
PRE - WAR 


COAL BURNING 
LOSSES ~~ 


TRAMP. 
90% 


COMPARISON OF WEIGHTS OF THREE TYPES OF DIESEL 
ENGINE, EACH HAVING THE SAME HORSE POWER, i.e., 42:5. 


Revs. per min. 3,000. 


Weight 53 cwt. 


Revs. per min. 1,000. 


Weight 32 cwt. 


Revs. per min. 450. 


Weight 67 ewt. 


COMPARISON OF WEIGHTS OF THREE TYPES OF DIESEL 
ENGINE, EACH HAVING THE SAME HORSE POWER, i.e, 42°5. 


Revs. per min. 3,000. 
Weight 53 ewt. 


Revs. per min. 1,000. 
Weight 32 cwt. 


Revs. per min. 450. 


Weight 67 ewt. 


Fig. 11. 


NOVEL REPAIRS AND UNUSUAL 
FEATURES. 


SOME INTERESTING SALVAGE FEATS. 


G. SCANTLEBURY. 


A CRANKSHAFT REPAIR. 


A. J. Marueson (Buenos Aires). 


FURTHER MACHINERY REPAIRS BY P. I. AIDE. 


A. J. MaTHrson (Buenos Aires). 


pve 


wid, UMA -AHIisAT 


AAU 


CAR OT ATH 


3 


SOME INTERESTING SALVAGE FEATS. 


G. SCANTLEBURY. 


As a young journeyman shipwright I took part in the cutting and salvaging of the White Star Liner 
‘Suevic,” which went ashore at the Lizard Point, and was, I believe, the first vessel ever cut in halves 
for salvaging purposes. 

When the vessel struck she tore a hole about 62 ft. long, in her bottom in way of Nos. 1 and 2 holds. 
As it was impossible to patch this, it was decided to ent her just aft of No. 2 hatch. 

No. 3 hold was the reserve bunker and, at the time, was empty. The forward bulkhead of this space 
would, when the vessel was cut, be the bow, and the manner in which the necessary stiffening was 
provided may be of interest. 

Two additional tiers of horizontal stiffeners were fitted, made up of pitch pine logs 18 ins. x 18 ins, 
extending right across the bulkhead. From these, in a fore and aft direction and spaced athwartship at 
about the breadth of the hatchway, we fitted two tiers of shores of 18 ins. x 18 ins. pitch pine for the full 
length of the hold. There were two 3 ft. diameter hold pillirs at the forward corners of No. 3 hatch and 
our shores were brought from the horizontal logs in the bulkhead to the foremost. side of the pillars and 
then continued from the after side of the pillars to the forward bulkhead of the cross bunker, which was 
full of coal. The tunnels which lead from No. 3 hold through W.T. doors to the stokehold, we planked 
with timber, so that if No. 3 hold did get flooded, there would be something additional to the W.T. doors 
to prevent the machinery spaces being also flooded. 

In addition to the heavy pitch pine stiffeners and shores to the bulkhead, we also fitted about a 
hundred diagonal shores of 12 ins, x 3 ins. timber from the horizontal stiffeners in the bulkhead, to either 
the ship’s side frames, or to chocks secured to the [8ins. x 18 ins. pitch pine fore and aft tiers of shores, 
so that when the job was finished she had two tiers of well supported horizontal stiffeners to strengthen 
the bulkhead which would be the new bow end. (See Figs. 1 and 2.) 

On the passage up channel to Southampton, towing stern first and with the “ Suevics” main engines 
going slowly astern to assist, we had three tugs astern and one at the new bow end for steerage purposes. 
Just after dark on the first evening, a heavy sea sprang up and parted the hawsers of all four tugs. All 
through that night the broken “ Snevic” wallowed in a bad sea which at times drove up against the bulk- 
head with tremendous force. 


After going ashore at Cape Cornwall and striking The Brissons when backing off, a steamer of about 
6,000 tons was brought into Falmouth in a sinking condition. Divers roughly patched the larger holes 
and with the help of powerful salvage pumps the vessel was dry-docked. 

The bottom was found to be badly holed and set up all fore and aft. Every double bottom tank was 
pierced and it was obvious that many floors were badly buckled and the margin plate damaged. The 
peel ned a full cargo of pitch pine logs in long lengths for London and Grimsby, and her final port. was 

amburg. 

On enquiry it was found that with the facilities available, at least a month would be taken up 
discharging this cargo and putting it back on board. 

Tt was necessary to get into the double bottom tanks to effect even temporary repairs and to do this 
we cut manholes in the bilge strakes of the shell plating just above the margin angle, abreast of 
every DB tank under holds and then got into the double bottoms by cutting further manholes in the tank 
margin plate. Luckily the side plating was not damaged above the bilge ceiling. 

Now that we had obtained access to the double bottom tanks, we were able to make arrangements for 
temporary repairs. ‘These were carried out in the more or less usual manner by patching with either pitch 
pine planking, bolted plates or our familiar friend the cement box. 
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These temporary repairs occupied just over a week. After assuring ourselves by careful inspection 
that we had dealt with all the leaks, we bolted manhole covers over all the access holes in the margin plates 
and in the shell plating and undocked the vessel. 


We placed her at anchor in the harbour for twenty four hours and at the end of that period sounded 
her all fore and aft. There was no record of leakage anywhere. 


On the Seaworthy Certificate which I issued as an independent surveyor acting on behalf of German 
Underwriters, I stipulated that on discharge of the last of the timber cargo at Grimsby, a ballast cargo of 
about 700 tons of coal should be loaded to steady the vessel on her passage across the North Sea to 
Hamburg. This was done and she completed the voyage satisfactorily without making any water. 


A CRANKSHAFT REPAIR. 
A. J, MarHeson (Buenos Aires). 


A repair of a damaged crankshaft, due to malalignment owing to heated main bearings, carried out 
at. Montevideo in November, 1921, may be of interest. Incidently the first survey was held at Fray 
Bentos, the surveyor leaving Montevideo by steamer and arriving the next night at Liebig’s Plant by Ford 
car at 11 p.m. Survey and discussion re loading the vessel before or after the repair took until after 
midnight. Up again at 4.a.m. when a Ford car with chains on all wheels conveyed the surveyor “ through” 
about 30 miles of camp roads to the Rio Negro which was reached at 8 a.m., several of the larger dips 
being rushed at full speed by the car, passing them in crab fashion. A ferry over the river and 
horse coach to Mercedes station, returned the surveyor by rail at Montevideo in 48 hours to enable him to 
issue a certificate to an American steamer before sailing. 


Founp :—Triple expansion engine built in France ; webs, pin, main piece and its coupling in one 
piece of cast steel, with one large and one small web, the next shaft being coupled in Dickenson fashion. 


High Pressure Shaft :—Forward main piece bolted to web, with disc and overhung pin driving 
all main pumps, thus any break in shafting left the engine without pumps. The after main piece was 
cracked in radius over 8 ins. 


Intermediate Shaft :—Crank pin after radius cracked over 11} ins. extending 8ins. into the web, 
the main piece cracked 10 ins. along radius and 3}ins. in same web; other cracks 1}ins. and }in. in 
radius of main piece. 


Low Pressure Shaft:—Crank pin after radius cracked over 15} ins., main piece radius cracked 
over 15{ins., main piece radius cracked over 14 ins., the thrust shaft ran ,%; in. out of truth at the tunnel 
recess stuffing box, There was no spare shaft on board. 


Reparrs (Vessel fully loaded) :—All main pieces cut off, boring into the webs to remove fractured 
metal ; used iron locomotive axles, forged and welded at half length of webs to 5}ins. x 4} ins. section 
for H.P. and 6} ins. x 5gins. for M.P. and L.P. the latter being the greatest section procurable. The 
ends turned in the lathe, intermediate parts shaped and bands shrunk over the smallest webs ; the couplings 
were 19 ins. in diameter and the webs about 11 ins. in width; one bolt thus came in the web, two others 
pare the remaining coupling bolts being through the bands, three pieces were cut (by two men using a 

ack saw) from an old iron shaft 15 ins. in diameter, stated to have been lying in the yard for 33 years, 
and couplings were jumped on each end of same to form bobbing connecting shafts; 54 countersink 
headed bolts made and fitted to shafting to clear the valve gear eccentrics and main bearings, and six 
spares afb a ; bolts with heads and nuts sunk flush into crank webs were fitted through the broken old 
M.P. and L.P. crank pins, of 44 ins. diameter, and slightly tapered to ensure a fit, the nuts and heads 
made circular with holes in faces of nuts for tightening up, and points afterwards riveted over. All cranks 
were reversed, keeping cracks in crank pins forward and heavy Dickenson type webs aft. The old H.P. 
fitted as L.P., M.P. as H.P. and L.P. as M.P., and all connected up. The lathe heads were packed up to 
the extent of 21ins. by hardwood blocks to clear the cranks, the lathe was inclined to roll and seven 
shores were wedged against it from the wall of the building and plates sunk into the ground. The shaft 
was bedded in and ran home in a very satisfactory manner. A aNikoks of shafting before and after repairs 
is attached, (See Figs. 3 and 4.) 
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FURTHER MACHINERY REPAIRS BY P. I. AIDE. 
A. J. Marueson (Buenos Aires). 


Repairs effected to the machinery of a steamer at Buenos Aires: the vessel having been towed to 
that port. 


Founp :—The starboard side of H.P. and M.P. steam casing was completely blown out from the top 
to the bottom flanges, over a length of 4 ft. 10 in., the M.P. valve cover was broken ; the starboard valve 
with its steam pipes and the steam pipe to the reversing gear carried away ; the throttle valve spindle and 
its rods bent and the bracket and numerous minor items broken. 


Repairs :—Two cast iron cylinders 14 ins. in thickness made and fitted over the H.P. valve liner, 
one above and one below; these cylinders were jointed to the liner and to the top and bottom covers in 
each case, the covers being recessed to receive the joints. Each cylinder made with a flange at one end, 
drilled to suit studs of piston valve liner and six studs were fitted at lower end of liner; the joints on 
cylinders were made utilizing the covers of the H.P. valve casing ; two faces were cast on each side of the 
cylinders for jointing the flanges of 7 in. steam pipes and four holes of suitable size cut through the H.P. 
valve casing to pass the steam pipe flanges to the faces on the cylinders ; copper pipes, branches and T 
pieces, 7 in. internal diameter made and fitted on each side of the M.P. casing, suitable holes being cut and 
casing faced for joints, with necessary studs, easy bends made on steam pipes, starting valves fitted to the 
top and bottom manhole covers of the L.P. cylinder, with working connections. An escape valve 5 ins. 
in diameter was fitted to the L.P. casing and adjusted to 20 lb. pressure, the M.P. valve face removed 
and the exhaust port plated over and left tight; holes drilled through two forward cylinder supports, 
and the cylinders stayed together by a 3 in. stay ; the H.P. exhaust casing on the front side fitted with 
distance pieces between the outer walls and outer casing and bolted up by 1} in. tap bolts in way of 
cracked ribs ; an inch steel plate fitted and bolted to the casting of the H.P. cylinder in front with turned 
fitted bolts and tap bolts, 14 in. diameter; the numerous minor items damaged by the explosion 
repaired in the usual manner. The recommendations and supervision of repairs were carried out by 
P. I. Adie, Esq., in July, 1910 and the vessel loaded a homeward cargo. 


The three cylinders were found entirely adrift from the front and back columns, being temporarily 
shored down with wood and lashed in position with wires and chains, stated caused by a bent piston rod, 
both feet broken off the L.P. cylinder, the back feet broken off the M.P. and L.P. cylinders, the M.P. 
cylinder foot forming the main exhaust passage, the forward front column was broken through below the 
top flange and the flanges were broken off both the M.P. cylinder foot and the front M.P. column, the 
H.P. piston valve bottom cover and guide bracket, and the worm wheel bracket for the turning gear were 
both broken, the H.P. piston stufting box was broken, the L.P. and M.P. piston rod neck bushes broken 
and the hand wheel of the intermediate stop valve cracked, the H.P. piston rod bent 3 ins., its piston 
damaged, the junk ring and the top half of the piston packing ring broken, six junk ring bolts and brass 
plug for same destroyed, one plug in cylinder cover driven up. The M.P. and L.P. piston rods, six 
eccentric rods and three valve spindles more or less badly bent, the worm shaft of the turning gear and all 
rods to starting valves and drain cocks bent, the bracket on forward front column, intermediate stop valve 
spindle and its lever were bent and broken, and the bracket plate for securing the starting valves broken, 
the steam pipes from the starting valves all bent and one broken, the cotter in the M.P. valve spindle was 
sheered off and both main steam pipes were bent, the sheet iron lagging plates on the L.P. cylinder were 
crushed in where fouled by the top grating at the time of the breakdown and the grating was cut, and 
adrift in places. 


Nore.—The Chief Engineer was taking indicator cards off the H.P. engine at the time and said 
the cylinder lifted about 18 ins. 


Repairs Errecrep.—H.P., M.P. and L P. piston rods removed, faired and refitted ; H.P., M.P. 
and L.P. connecting rods trued in lathe ; stuffing box renewed. The smaller items dealt with in the 
usual manner, and crankshaft examined ; the cylinders jacked up, loose metal removed from the fractures 
and adjusted in their original position ; holes 4 ins. in diameter drilled through the H.P. front and back 
columns and steel bolts fitted, taking steel stays fitted through girders over cylinder cover, stays being 
34, ins. in diameter ; the front middle column had a wrought steel eyeplate bolted on below the broken 
flange, the bolts passing through the column, and a block forged and fitted between the column head and 
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cylinder bottom, secured by bolts, a fork ended stay extended from eyeplate to girders on cylinder covers ; 
the two after columns and middle back column had stepped stays secured under the column heads 
extending to the girders on cylinder covers, the bolts securing the stepped stays, passed through the after 
columns, and an eyeplate secured to the M.P. back column for eduction pipe to take two through eye stays 
from the flange of this column; the eduction pipe made tight with brass angle patches and cement ; four 
fine threaded screw stays screwed into the L.P. cylinder bottom to take place of four column head bolts ; 
the girders 12 ins. x 6ins. x ~in. heavy H iron, fitted in pairs, and secured with distance pieces and angle 
lugs, with heavy forged plate washers over their upper flanges to take the stays. The diameter of the 
stays not to be less than that of the crosshead bolts (about 4 ins. for the M.P. and L.P. engines) and 
screwed with fine threads ; six steel stays fitted from column head to column head athwartship to take the 
guide thrust and four steel stays fitted from the cylinders to the forward and after columns; the steam 
ressure was not reduced, and about 800 tons of ballast was placed on board to enable the racing to be 
reduced for the light ship run home. The repairs recommended and surveyed by Patrick I. Adie, Esq. 
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LLOYDS REGISTER STAFF ASSOCIATION. 


ANNUAL MEETING. 


The Annual Business Meeting of the Staff Association was 
held in the Board Room of the London Office, 
on Friday, 6th April, 1934. 


The President, Dr. 8. F. Dorey, was in the Chair. 
The Minutes of the previous meeting Were read and confirmed. 


The Financial Statement was then read by the Hon. Secretary, who said that as the finances of the 
Association are closely connected with the sale of volumes and covers, he must offer an apology for the 
delay in presenting last year’s volumes. Unfortunately, these had been held up for the discussion on one 
paper, the author of which had been abroad for some time, and now that this had been obtained, the 
Printing House were unable to print it just now as the Staff was engaged on the Register Book. 
However, the volumes would be in our hands as soon as possible. 


It was, therefore, necessary to give the financial statement in two aspects, firstly, the actual balance in 
hand at the moment, which amounted to £31 6s. 4d. This was high owing to considerable sums having 
been received in advance for covers and volumes, but for the binding of which nothing had been paid out 


so far. When all was finally settled up, it was estimated that the final balance at the end of the Session 
would be £21 8s. 10d. 


This was a little less than might have been possible but for the re?uction in the price of covers from 


3s. to 2s. 6d., which reduction had been made in order to encour: zg the sale of covers and discourage the 
growing sale of bound volumes. 


The Chairman said that the Financial Statement was very satisfactory, and he thought he remembered 
that the balance in hand was usually about £14 or £15 each year. This increase seemed mainly due to 
the absence of expenses incurred by the special lecturers that we have been fortunate enough to get, so 
that we have been able to get over the £20 mark for the first in about eight or nine years. He stated 
that it was satisfactory to think that this figure had been reached in the hands of the Hon. Secretary and 
Treasurer. 

Mr. Murray then moved, and Mr. Young seconded, that the Accounts be adopted. 


The President : Gentlemen, I have a copy of the Agenda in front of me, and I find that we have 
now come to the President’s speech. 


I do not propose to say too much, except to refer briefly to the work of the Association in the last 
twelve months. 


| think we can congratulate ourselves on the way the work has gone forward. The papers have been 
of more or less general interest, and they have been papers of a practical nature, and I think I might 
suggest to the Commitee we are shortly to elect that they should give their minds more to the practical 
side of these papers. I have erred in this way in the past myself, but as I look back and grow older I 
feel that while theoretical papers can be produced in a periodical, time could be given to papers of greater 
interest and of a practical nature, and the Staff Association should have the benefit of all a Surveyor’s 
years of experience. There is no doubt there are many among us who could give us sound practical 
papers based on experience which would help in the work we have to do, and I look forward in the future 
to that class of paper which will help in the daily work of survey of ships. 


Before passing on I would like to bring forward the suggestion that more of us might take part in 
the discussions that may be before us in the future. 


” 


The next point I refer to is that of the good work done by the Secretary. He has helped considerably 


in so many ways. At home and abroad he has linked us together, and we thank him very much for what 
he has done for us. 


Our further thanks are due to those who have come and helped by taking down our speeches and 
discussions. This has been a great help to us and a step forward in the work of the Association, because 


previously we often have had very good discussions which have not been followed up by a written 
contribution. 


Another point is to record our thanks to the Committee for the help they have given us at this time. 


I agree that we have passed through a very strenuous time financially, but have produced four quite 
good papers. The cost has been reduced without affecting the quality. In considering the work before us 
reference must be made to the Syllabus for the coming Session. This has not yet been fully made up, but 
a number of interesting and practical papers have been promised, including “Smithing and Forging,” 
“* Welding,” ‘ Compressors,” “Survey of New Work,” and “ Propellers.” These cover subjects which will 
not get too theoretical. , 

.__ One reference to the debate last Session. I think this is a thing which might be pursued in the future, 
and while not suggesting how many, we might leave room for at least one each Session, giving a thorough 
opportunity for thrashing out many problems, which would not otherwise be done. 

I thank you all for the help which you have given me. I assure you my term as President has been 
a very happy one to me. I look back at the first meeting I attended and I said “ here is a Staff Associa- 
tion consisting of only people I know and I can always make a fool of myself.” It may be strange to say 
so now, but I was very nervous the first time I got up. It was because I knew I did not want to get up 
that { forced myself to do so, but I must say, as your retiring President, that the Staff Association was the 
means of my getting on my feet and enabling me to progress into that little better state which I have now 
reached and which others might take as example. (Applause). 


NOMINATION OF PRESIDENT, SECRETARY AND COMMITTEE. 


The President: As you know, it is the usual practice to circulate the Outport Members with a 
recommendation from the Committee with regard to the next President and Secretary, and this has been 
done. The Secretary reports that all are unanimous in their agreement with the Committee’s proposal that 
Mr. Blocksidge be elected President for the next Session, and I have therefore much pleasure in proposing 
that Mr. Blocksidge be elected next President. 


Mr. Watt: Mr. Blocksidge has taken very keen interest in the work of the Staff Association since its 
inception and has given several papers. None has, I think, earned the honour more than he. Therefore, 
I have great pleasure in seconding the motion. 

Mr. E. W. Blocksidge was then elected President. 


Mr. Heck: I am happy in the knowledge that our good friend Mr. C, W. Reed is ready if not anxious 
to resume the responsibilities of office, and in view of the complete acceptance with which he has discharged 
the duties in the past, I have pleasure in proposing his re-election to the office of Hon. Secretary. 

Mr. Balfour: The only time Mr. Reed was not popular, I think, was when he came round asking us 
to take part in the discussions! I have pleasure in seconding this proposal. 


Mr. Reed was then re-elected as Hon. Secretary. 


The Committee.—After some discussion as to whether the Committee be elected en bloc or 
individually, it was decided the latter method be adopted. The following were then elected as members of 


the Committee: 8. T. Bryden, A. Ewing, L. J. Hill, V. Lockney, J. M. Murray, G. D. Ritchie, 
©. H. Stocks, L. H. F. Young. 


The President : In dealing with this question of Committee, | would like to make reference once 
again to Rule 4, that 


‘The Members of the Association shall elect Members of the Committee and a President and 


Honorary Secretary, who, in consultation with the Committee, shall arrange the procedure of 


the Association. All past Presidents of the Association shall be Members of the Committee, 
ex-officio.” 


3 


We have seven past Presidents, of whom two, Dr. Laws and Mr. Carnaghan, are now retired. Is it 
considered desirable that the past Presidents should remain on the Committee? I have before me a 
Notice for the next meeting that 


“the constitution be amended so that only the two immediate past Presidents be members 
ex-officio of the Committee.” 


This will have to be brought forward at the next Annual Meeting, but [ should like to have the views of 
the meeting to-night as to whether we should require five past Presidents to remain on the Committee. 


Mr. Watt : It might be opportune, Mr. President, if I as the first President of the Association spoke 
on the matter. This has been discussed on one or two occasions, but each time in the past it has been 
shelved for some unknown reason. As we get older I feel we should leave the management of the 
Association to the younger members. I have always felt it was a mistake to keep these past Presidents 
on the list, and I think it is only right that we should leave the management to the younger men, and I 
can speak for myself feelingly on behalf of the suggestion made that the Constitution be altered so as to 
restrict the number of past presidents remaining on the Committee. If it is brought forward I shall give 
it my hearty support, if I am still here. 


The President : I think we can leave this matter to the Committee. 


Mr. Ritchie: I take it that the past presidents would be eligible for election on the Committee in 
the ordinary way, not ex-officio. 


The President : Yes. 


Mr. Thomson: Before Dr. Dorey vacates the Chair, we would desire to express our best thanks to 
him for his activities on behalf of the Staff Association. He is always ready to join in the discussion and 
continually gladdened the heart of the Secretary, as he never made excuses for not being ready. He’ is 
the nearest approach to the [deal Member that | have come across, and I am sure the way in which he 
has led the Association during the past two years has inspired a great number. He arranged a splendid 
special lecture this year and a better one for next, and his successor will be relieved of any worry on that 
account. 


In association with this, we might mention Mr. Reed, the Hon. Secretary. He has been very 
helpful and persistent, and this is essential. We are glad to hear that his persistence was rewarded in 
connexion with the discussions of various papers. Such an excellent surplus of £30 would still be 
excellent even if it is to be reduced by nearly one-half by the time all is settled up for the next balance 
sheet. 


A vote of thanks was then passed to these Officers. 


The President ; I thank you all, and the members of the Committee who have helped during the 
past sessson, and I must say that I have thoroughly enjoyed my term of Office. 


The Meeting then adjourned. 
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